(19) 



I 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeenfies brevets (H) EP 1 096 315 A1 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) intci7:G03F 7/029, G03F 7/038, 




02.05^001 Bulletin 2001/18 


B41M5/36, B41M5/40 


(21) 


Application number 00123361.8 




(22) 


Date of filing: 30.10.2000 






DpsinnatPfl d^ntraotinn f^fsifocs* 


\/ 1/ i\ppVCSaiC 




AT BE CH CY DE DK ES Fl FR GB GR IE IT Li LU 


FUJI PHOTO FILM CO., LTD. 




MCNLPTSE 


Kanagawa 250-01 (JP) 




Designated Extension States: 






ALLTLVIMKROSI 


(72) Inventor: Aoshima, KeHarp 


(30) 




Yoshlda-cho, Haibara-gun, Shlzuoka (JP) 


Priority: 29.10.1999 JP 30828699 




01.11.1999 JP 31062399 


(74) Representative: HOFFIVIANN - ETTLE 






Patent- und Rechtsanwalte 






Arabellastrasse 4 






81925 IMunchen (DE) 



(54) Negative-ty|>e Image rerardlng material and precursor for nagativ»4ype lithographic 
printing plate 

(57) A negative-type recording material recordable by the inadiation of an infrared ray Is provided. The recording 
material includes (A) an infrared absorbent, (B) an onium salt, (C) a radical polymerizing compound, and (D) a binder 
polymer. The infrared absorbent (A) includes at least one cyanlne dye having a {partial structure represented by follow- 
ing formula (I): 
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wherein represents a halogen atom or X^-L^ (wherein represents an oxygen atom or a sulfur atom and L^ repre- 
sents a hydrocart>on group having from 1 to 12 carbon atoms; and R^ and R^ each independently represents a hydro- 
cart>on group having from 1 to 12 cart)on atoms, and R^ and may bind together to form a ring structure). Also 
provided is a negative-type lithographic printing plate precursor including a supfsort having formed thereon a photosen- 
sitive layer containing (A) an infrared atisoriaent, (B) an onium salt, (C) a radical polymerizing compound, and (D) a 
binder polymer. At)sorbance of the photosensitive layer at a maximum absorption wavelength in a range of wavelengths 
of from 760 nm to 1200 nm is in a range of from 0.5 to 1 .2 as measured by a reflection measurement method. Both the 
recording material and the precursor enable direct recording from digital data by using an infrared-beam-emitting laser, 
and have excellent print durability which enables a large number of good prints to be obtained without carrying out heat 
processing after image formation. 
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Description 

BACKGROUND OF THE INVENTION 
Reld of the Invention 

[0001] The present invention relates to an image recording material which can be used as a precursor for a litho- 
graphic printing plate, a color proof, a photore^st, and a color fitter. Parttcutarly; the invention relates to a negative-type 
image recording material which can he used as a lithographic printing plate precursor which can be used in so-called 
direct plate making, that is, which enat>tes direct formation of capable of directly making a printing plate by scanning an 
infrared laser based on digital signals of a computer or the like, and also relates to a lithographk> printing plate precursor 
whk^h can be used in direct plate making. 

Description of the Related Art 

[0002] As systems of direct plate making from digital data of computers, there have hitherto been proposed (1) a 
system using an electrophotographn process, (2) a system using photopolymerization by exposure using a laser emit- 
ting blue or green I'^ht, (3) a system of laminating a sih^r salt layer on a photosensitive resin, (4) a system using a silver 
salt diffusion transfer process, and the like. 

[0003] However, in the system (1) using the electrophotographk: process, the processes of image formation such 
as charging, light exposure, development, etc., are compricated and the apparatus becomes complk:ated and large. 
Also, in the system (2) utilizing photopolymerization, since printing plates having a high sensitivity to blue or green light 
are used, handling of the printing plates in the dark becomes difficult. Also, in the systems (3) and (4), since silver salts 
are used, there are drawbacks in that processes such as a development and the like, are complfcated and in that the 
waste liquids contain silver. 

[0004] On the other hand, the recent progress of laser technology is remarkable, and in particular, high-output and 
small-sized solid-state lasers and semk:onductor lasers emitting infrared rays having wavelengths of from 760 nm to 
1200 nm have become easily avatlat)le. These lasers are very useful as the recording li^t source used at the time of 
direct plate making from the digital data of computers. However, because the photosensitive wavelength of many pho- 
tosensitive recording materials whfch are useful for practical use is in the visible Bght region of not k>nger than 760 nm, 
these recording materials cannot k>e used for the recording of images by these infrared lasers. Therefore, materials 
recordable by the Infrared lasers have been desired. 

[QOOS] As an image recording material recordak>le by such infrared lasers, there is a recording material comprising 
an onium salt, a phenol resin, and a spectral sensitizer described in U.S. Patent 4,708,925. The image recording mate- 
rial is a positive-type image recording material utilizing a dissolution suppressing effect on a developer, whx^h is gener- 
ated by the onium salt and the phenol resin, and is not a negative-type image recording material as that of the present 
invention. On the other hand, as a negative-type image recording material, a recording material comprising an infrared 
at>sort)ent, an acid generating agent, a resol resin, and a novolac resin is described in U.S. Patent 5,340,699. However, 
such a negative4ype image recording material requires a heat treatment after the laser exposure in order to form 
Images, and thus a negative4ype image recording material which does not require a heat treatment after exposure has 
been desired. 

[0006] For example, in Japanese Patent Apprxslion Publk»tion (JP-B) No. 7-1 031 71 , a recording material compris- 
ing a cyanine dye having a specffic structure, an iodonium salt, and an additfon-polymerizable compound having an eth- 
yIenKally unsaturated doukile bond, whk^ does not require a heat treatment after image-wise light exposure, is 
disctosed. However, in this image recording material, the strengttn of the formed image portions is low. Thus, there is a 
problem that when the recording material is used as a lithographk: printing plate, only a small number of prints is 
obtained at the time of printing. Furthermore, the storage stabilrty of the coating liquid for the image recording layer Is 
insufficient, and when the coating liquid for the image recording layer has been stored over a long period of time and a 
lithographk: printing plate is then prepared, stains occur in the non-image portions in the printing after forming images 
on the lithographk: printing plate. Furtiier, the strength of the image portions is very low, and few prints are obtained. 

SUMMARY OF THE INVETsTTION 

[0007] A first object of the present invention is to provide a negative-type image recording material whfch can t>e 
directly recorded from (figital data of a computer or the like tsy recording using a solid-state laser or a semiconductor 
laser emitting an infrared ray, and whfch has excellent printing durability which enables obtaining many good prints with- 
out applying a heat treatment during image fomnation in the case in which the image recorcfing material is used as a 
lithographk: printing plate. Furthermore, the object is to provide a negative4ype image recording material wherein the 
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coating liquid for the recording layer has excellent storage stability and can be stored for a long period of time. 
[0008] As the result of various investigations focusing on the constitutent components of negative-type recording 
materials, the present inventors have found that the above-described object can be attained by using a cyanine dye 
having a specific partial structure as the irrfrared absort>ent and the present inventors thus accomplished the present 
5 invention. 

[0009] That is, the negative-type image recording material of the present Invention is a negative-type innage record- 
ing material for recording images thereon by the Irradiation which infrared r^ht, the image recording material comprising 
(a) an infrared ak>sori3ent, (b) an onlum salt, (c) a radical polymerizing compound, and (d) a binder polymer, wherein a 
cyanine dye having the partial structure shown by following formula (1) is used as the infrared absorbent (A) 

10 



IS 




wherein represents a halogen atom or X^-L^ (wherein X^ represents an oxygen atom or a sulfur atom and L-| repre- 
20 sents a hydrocarbon group having from 1 to 12 carbon atonns), and and each independentiy represents a hydro- 
cart>on group having from 1 to 12 carbon atones, and R-i and R2 may bind together to form a ring structure. 
[0010] Although the mechanism of the present invention is unclear, it is assumed that radical polymerization by tiie 
decomposition of the onium salt and the radical polymerization reaction following thereafter sufficiently proceed merely 
due to the heat generated by irradiation of an infrared laser because of use of this infrared absort>ent having the above 
2S partial structure, which Infrared absort)ent exhibits an excellent exothermic property when irradiated by an infrared 
laser. Thus, images, whk^h have sufficient printing durability, can be fonned without carrying out a post heat treatment. 
[0011] A second object of the present invention is to provide a precursor for a negative-lype lithographic printing 
plate which enables direct recording from digital data of a connputer or the like by reoorcfing using a soKd-state laser or 
a semiconductor laser emitting an Infrared ray, and further has exceUent printing durabifity which allows nnany good 
30 prints to be obtained during printing. 

[0012] As the result of various investigations focusing on the absorbance, with respect to infrared rays, of precur- 
sors for negative4ype litiiographic printing plates, the present inventors have found that by controlling the absorbance 
of the photosensitive layer to a definite range, the above-described object can be attained, and have accomplished the 
present invention. 

^ [001 3] That fe, the negative-type lithographic printing plate precursor of the present invention is a negative-type lith- 
ographic printing plate precursor, comprising a support having formed thereon a photosensitive l£^r containing (a) an 
infrared absorbent (b) an onium salt, (c) a racfical polymerizing compound, and (d) a binder polymer, wherein absort)- 
ance of the photosensitive layer at a wavelength of nriaximum at)sorption in a range of wavelengths of from 760 nm to 
1 200 nm is in a range of from 0.5 to 1 .2 according to by a reflection measurement technique. 

40 [0014] The mechanism of the present invention is not dear, but is asswned to be as follows. By adjusting the 
absorbance of the {Photosensitive layer to the range of from 0^ to 1 .2 by controlling the amount of the infrared absort>- 
ent and the thickness of the photosensitive layer, the photosensitive layer can sufficientiy absorb irradiated Infrared r^. 
Further, the Infrared ray reaches not only the outermost surface of the photosensitive layer, but also the deep portions 
in the vntnity of the support, whk:h results in the radk:al polymerization sufficiently proceeding in the entire photosensi- 

45 tive layer. In the vicinity <rf the support as well, the adhesive force between the support and the photosensitive layer due 
to the racfical polymerization is suffictently ofcslained. Thus, a lithographk: printing plate having excellent printing durabil- 
ity can be otytalned. 
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DESCRIPTION OF THE PREFERRED EMBODIME^fTS 

[0015] The present invention will be descn'bed in detail hereinafter. 

[0016] Rrst, the 1 St embodiment of the invention is descrik)ed below in detail. 



[(A) Cyanine dye having tfie partial structure shown by the formula (1)] 

55 

[0017] In the present invention, the cyanine dye having the partial structure shown by the formula (I) described 
above is used as the infrared at>sorbent. In the fbnnula (1), X^ represents a halogen atom or X^-U (wherein X^ repre- 
sents an oxygen atom or a sulfur atom and represents a hydrocarbon group having from 1 to 12 cartxm atoms), and 
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R** and each independentiy represents a hydrocarbon group having from 1 to 12 carbon atoms. From the storage 
stability of the coating liquid for the recording layer, the R^ and R^ are preferably hydrocarbon groups each having from 
2 to 12 carbon atoms and further it is more preferred that R^ and R^ combine each other to form a 5-membered or 6- 
membered ring. 

5 [001 8] As the cyanine dye having the partial structure shown by the formula (I), which is suitably used in the inven- 
tion, there are compounds shown by following formula (11) 



io 



IS 




(II) 



[0019] In the formula, X\ r\ and R^ have the same meaning as those of the formula (I). Ar^ and Ar^, which may 
so be the same or different, each represents an aromatic hydrocarbon group which may have a substituent. The preferred 
aromatic hydrocarbon group includes a t>enzene ring and a naphthalene ring. Also, the preferred substituent includes 
a hydrocarbon group having not more than 12 carbon atoms, a halogen atom, and an aikoxy group having not more 
than 12 cartoon atoms. and Y^, which may be the same or different, each represents a sulfur atom or a dlalyimetfiyl- 
ene group having not more than 12 carbon atoms. R^ and R^, which may be the same or different, each represents a 
25 hydrocarbon group having not more than 20 carbon atoms, which may have a substituent. The preferred sut^stituent 
includes an aikoxy group having not more than 12 carbon atoms, a carboxyl group, and a sulfo group. R^ R®, R^, and 
R®, whk^h may be the same or different, each represents a hydrogen atom or a hydrocarbon group having not more than 
12 carbon atoms, and is preferably a hydrogen atom from the easily availat>tlity of the raw material thereof. Also, rep- 
resents a counter anion. However, when a sulfo group is substituted to one of to ffi, 7} is unnecessary. i=rom the 
30 storage stabifity of the coating liquid of the recording layer, preferred t} includes a halogen ton. a perchlorate ion, a 
tetrafluoroborate ton, a hexafluorophosphate ton, and a sulfonate ion and parttoulariy preferred 2} includes a perchlo- 
rate ion, a h^caftuorophosphate ion, and an aryisuHbnate ion. 

[0020] Practtoal examples ([I R-1 ] to [I R-1 7]) of the cyanine dye having the partial structure shown by the formula (I), 
whtoh can be suitably used in the invention are shown below txjt the invention is not limited to these compounds. In 
3s addition, in these practical examples, practk^ examples [IR>1] to [IR-12] are the cyanine dyes shown by the above- 
described formula (II). 
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[IR-1] 



IIR-2] 



IIR-3] 



llR-41 



[ IR-5 J 




CH3.CH3 



CH3CH 
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[IR-10] 
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[IR-11 1 
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[0021] When the cyanine dye having the part^l structure shown by the fonnula (I) is used, the storage stability of 
the coating liquid of the recording layer is greatly improved as compared with the case of using a cyanine dye which 

50 does not have such a partial structure. The reason has not yet been clarified but it is stqsposed that by the synergistic 
effect of an electronic factor by the inductive effect of the halogen atom, the oxygen atom, and the sulfur atom and the 
steric fiactor by and R2. the reaction with the onium salt in the coating liquid of the recording layer is restrained. 
[0022] The cyanine dye described above is added Into the Image recording nnateriaf In a rab'o of from 0.01 to 50% 
by weight, prsfenabty from 0.1 to 20% by weight, and particularly preferably from 1 to 1 0% fay weight to the total solid 

55 components of the image recording material. When the addition amount thereof is less than 0.01 % by weight, the sen- 
sitivity beconrtes low, and when the addition amount thereof exceeds 50% by weight, stains generate at the non-lm^e 
portions at printing. 

[0023] Als<^ when the Image recording material is prepared using the cyanine dye, it is prefisnred that the optical 
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density at the absorption maximum in the infrared region is In the range of from 0.1 to 3.0. When the o|>tical density is 
outside the range, there is a tendency of lowering the sensitivity. Since the opticai density is determined by the addition 
amount of the above-described infrared atssort^ent and the thickness of the recording layer, the definite optical density 
is obtained by controlling the conditions of both the factors. The optical density of the recording layer can be measured 

5 by an ordinary method. As the measurement method, there are, for example, a method of forming the recording layer 
having a properly determined thickness in the range that the coated amount after drying Is necessary as a lithographic 
printing plate on a transparent or white support and measuring by a transmission type optical densitometerp a method 
of fbnning the recording layer on a reflective support such as aluminum, etc., and measuring the reflected density, etc. 
[0024] These cyanine dyes may be used singly or as a mixture of two or more kinds thereof. Also^ the cyanine 

to dye(5) may be added to the same layer as other components or a different layer is formed and the cyanine dye(s) m^ 
be added to the layer. 

[0025] Next, the 2nd embodiment of the invention is descn*bed below in detail. 
[(A) Infrared absort^ent] 

IS 

[0026] The object of the invention is to record images by a laser emitting an infrared ray. For the purpose, it is inev- 
itable to use an infrared absortient An infrared atssorbent has a function of converting the atisorised infrared ray to heat. 
By the heat generated in this case, the onium salt is decomposed and a radical is generated. The infrared at>sort>ent 
used in the invention is a dye or a pigment having the absorptton maxffnum in the range of the wavelengths of from 760 
20 nm to 1200 nm. 

[0027] As the dye, commercially available dyes and known dyes described, for example, in "Senryo Binran (Dye 
Handbook)" edited by Yuki Gosei Kagaku Kyokai (Organfc Synthetic Chemistry Association), published in 1970 can be 
utilized. Practk^al examples of dyes Include azo dyes, metal conrtplex azo dyes, pyrazolone azo dyes, naphthoquinone 
dyes, einthraquinone dyes, phthalocyanine dyes, cart>onium dyes, quinoneimine dyes, nDetttyne dyes, cyanine dyes, 

25 squalilium dyes, pyrilium salts, and metal thk>late complexes. 

[0028] Examples of the preferred dyes Include the cyanine dyes described in Japanese Patent Application Laid- 
Open (JP-A) Nos. 58-125246, 59-84356, 59-202829, 59-78787, etc.; the methine dyes described in Japanese Patent 
Appfication Laid-Open (JP-A) IMos. 58-173696, 58-181690, 58-194595, etc; the naphthoquinone dyes described in 
Japanese Patent Appficadon Laid-Open (JP-A) Nos. 58-112793, 58-224793, 59-48187, 59-73996, 60-62940, 60- 

30 63744, etc.; the squaliHum dyes described in Japanese Patent Application Lakl-Open (JP-A) Na 58-1 12792, etc.; and 
the cyanine dyes described in U.K. Patent 434,875. 

[0029] Also, the near infrared absorbing sensitizers described in U.S. I^ent 5,156,938 are suitably used, and also 
the substituted aryl benzo(thio)pyrylium salts described in U.S. Patent 3,881 ,924; the trimethyne thiapyrylium salts 
described in Japanese Patent AppRcation Laid-Open (JP-A)No. 57-142645 (U.S. Patent 4,327,169); the pyrylium-base 
3S compounds descrit>ed in Japanese Patent Applkation l^d-Open (JP-A) Nos. 58-181051, 58-220143, 59-41363, 59- 
84248, 59-84249, 59-146063, 59-146061 , etc.; the cyanine dyes described in Japanese Patent Application l-aid-Open 
(JP-A)No. 59-216146; the pentamethyne thtopyrylium salts described in US. Patent 4^83,475; and the folium com- 
pounds disclosed in Japanese Patent AppTKStion Publteatton (JP-B) Nos. 5-13514 and 5-19702 are pr^rably used in 
the invention. 

40 [0O30] Also, as other examples of the preferred dyes, there are the near infrared absorbing dyes described as the 
formulae (I) and (II) in U.& Patent 4,756,993. 

[0031] In these dyes, partk:ulariy preferred dyes include tiie cyanine dyes, the squallHum dyes, the pyrytium salts, 
the nickel thiolate complexes. Furtttenmre, the cyanine dyes are prefenned and partk:ularty, the cyanine dyes shown by 
the above-described formula (11) are most preferred. 

45 [0032] Practical examples of the cyanine dyes shown tiy the formula (I) suitat)ly used in the invention are [IR-1] to 
[IR-121 shown by the above-described fonmula (II) as described above but the invention is not limited to these dyes. 
[0033] As the pigments used in the invention, commercially availat>le pigments and the pigments descrft>ed in Color 
Index (C.I.) Binren (Manual), "Saishin Ganryo Binran (Modem Pigment Manual)", edited by Nippon Ganryo Gtjutsu 
(Japan Pigment Technology Association), published in 1977, "Saishin Ganryo Oyo Gijutsu Kyokai (Modem Pigment 

so Appncation Technology)", by CMC Press, published in 1 986, and "Insatsu Ink Gijutsu (Printing Ink Technology)" by CMC 
Press, published in 1984 can be utilized. 

[0034] As the kinds of the pigments, there are black pigments, yellow pigments, orange color pigments, brown pig- 
ments, red pigments, purple pigments, blue pigments, green pignrtents, fluorescent pigments, metal powder pigments, 
and eUso polymer twnded dyesL Pract»al examples of the pigments used in the invention Include insolut>le azo pig- 
55 ments» azo lake pigments, condensed azo pigments, chelate azo pigments, phthatocyanine-tmse pigments, anthraqui- 
none-base pi^ents, perylene-base and perynone-base pigments, thioindigo pigments, quinacridone pigments, 
dioxazine pigments, isoindoRnone pigments, quinophthatone pigments, colored lake pigments, azine pigments, nitroso 
pigments, nitro pi^nents, natural pigments, fluorescent pignnents, inorgank; pigments, and cart>on black. In these pig- 
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ments, carbon black Is preferred. 

[0035] These pigments may be used without being subjected to a surface treatment or after being subjected to a 
surface treatment As the method of the surface treatment, there are a method of surface coating a resin or a wax, a 
method of attaching a surface active agent a method of bonding a reactive substance (e.g., a silane coupling agent, an 
5 epoxy compound, and potyisocyanate) to the pigment surfaces, etc. The above-descn'bed surfiace treatment methods 
are described in 'KInzoku Sekken no Selshitsu to oyo (Nature and Appltealions of Metal Soaps)' by Sachi Press, 
"Insatsu Ink Gijutsu (Printing Ink Technology)" by CMC Press, published in 1984, and 'Saishin Ganryo Oyo Gijutsu 
(Modern Pigment Application Technology)", by CMC Press, published in 1986. 

[0036] The particle sizes of the pigment are in the range of preferably from 0.01 pm to 1 0 ixm, more preferably from 
10 0.05 Jim to 1 Jim, and particularly preferably from 0.1 >im to 1 pm. The partfcle sizes of the pigment smaller than 0.01 
|im are not preferred In the point of the stability of the pigment dispersion in the coating liquid of the image photosensi- 
tive layer and also the partk:le sizes of exceeding 10 |im are not prefen^d in the point of the uniformity of the image 
photosensitive layer. 

[0037] As a method of dispersing the pigment, a known dispersion technique used for an ink production or a toner 
IS production, etc., can be used. As the dispersing machine of the pigment, there are uttrasonk: dispersing machines, 
sand mills, attritors, pearl mills, super mills, ball mills, impellers, dispensers, KD mills, colloid mills, dynatrons, triple roll 
mills, press kneaders, etc TTie details thereof are described in "Saishin Ganryo Oyo Gijutsu (Modem Pigment Applk^a- 
tk>n Technology)", by CMC Press, published fn 198& 

[0038] The infrared absorbent may be added to the same layer as other components or a different layer is formed 

20 and it may be added to the layer but the infrared ab8ort>ent is added such that in the case of preparing a negative^ype 
lithographk: printing plate precursor, the at^sorbance of the photosensitive layer at the absorption maximum in the range 
of the wavelengths of from 760 nm to 1200 nm is in the range of from 0.5 to 1 .2 kiy a reflection measurement method. 
In this case, the preferred range of the alssorbance is from 0.6 to 1 .15. When the absorbance is outside the range, the 
strength of the image portions Is lowered and the number of prints obtained at printing is reduced. The reason thereof 

2S has not yet been clarified but it is supposed that when the absorbance is smaller than 0.5, the photosensitive layer can- 
not sufficientiy absorb the irradiated infrared ray, and as the result thereof, the radical polymerization of the whole pho- 
tosensitive layer does not sufficiently proceed. Also, it is supposed that when the absorbance is larger than 1 .2, the 
uppermost surface only of the photosensitive layer absortis the infrared ray and the infrared ray does not reach the 
vteinity of the support, and as the result thereof, the radteal polymerizatton does not occur in the vk2inity of the support, 

30 whereby the adhesive force of the support and the photosensitive layer becomes insuffidenl 

[0039] The absort)ance of the photosensitive l^er can be contained by the amount of the infrared absorbent added 
to the photosensitive layer and the thickness of the photosensitive layer. The measurement of the at)sorbance can be 
carried out by an ordinary method. As the measurement method, there are, for example, a method of forming the 
recording layer having a properly determined thickness In the nange that the coated amount after drying Is necessary 

35 as a lithographk: printing plate on a reflective support such as aluminum and the like, and measuring the reflected den- 
sity by an optical densitometer, and a method of measuring by an optical densitometer by a reflection method using an 
Integrating sphere. 

[(B) Onium salt] 

40 

[0040] Tlie onium salt used in the invention is an iodonium salt, a diazonium salt, and a suHbnium salt In the inven- 
tion, the onium salt functions not as an ackJ generating agent but an initiator of a radical polymerization. The onium salt 
suitably used in the invention includes the onium salts shown by following fbnrnulae (III) to (V). 

45 
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11 - 



(111) 



5 



10 



(IV) 



15 



R3t 



(V) 



[0041] In the formula (III), Ar^^ and Ar^^ each independently represents an aryl group having not more than 20 car- 

25 bon atoms, which may have a substituent. When the aryl group has a substituent, the preferred subsBtuent includes a 
halogen atom, a nrtro group, an alkyi group having not more than 12 carbon atoms, an alkoxy group having not more 
than 12 cartx>n atoms, and an aryloxy group having not more than 12 carbon atoms. 2}^ represents a counter ion 
selected from the group consisting of a hak>gen ton, a perchlorate ion, a tetrafluoroboiHte ion, a hexanuorophosphate 
ion, and a sulfonate ion, and Z^^ is preferably a perchlorate ion, a hexafluorophosphate ion, and an arylsuNbnate ion. 

3o [0042] in the fonmula (IV), Ar^^ represents an aryl group having not more than 20 carbon atoms, whfch m^ have a 
substituent The preferred substituent includes a halogen atom, a nitro group, an alkyi group having not more than 12 
carbon atoms, an alkoxy group having not more than 12 carbon atoms, an aryloxy group having not more than 12 car- 
bon atoms, an alkylamino group having not more than 12 cartx>n atoms, a dialkylamino group having not more than 12 
cartK>n atoms, an arylamino group having not more than 12 cartxin atoms, and a dtarylamino group having not more 

35 than 1 2 carbon atoms. 7?^ represents the counter ion same as that of ^ 

[0043] In the formula (V), R^, and R^, whtoh may be the same or different, each represents a hydrocartxm 
group having not more than 20 cartx>n atonis, which may have a sut)stituent The prefienred substituent includes a hal- 
ogen atom, a nitro group, an alkyi group having not more than 12 cartwn atonDs, an alkoxy group having not more than 
12 carbon atoms, and an aryloxy group having not more than 12 carbon atoms. Z?^ represents the counter ion same 

40 as that of Z^^. 

[0044] The practical examples of onium salts ([OM] to [OI-1 OJ) shown by the fomiula (III), the onium salts ([ON-1] 
to [ON-5D shown by the fonmula (IV), and the onium salts (OS-1) to [OS-5]) shown by the formula (V), whfch can be 
suitably used in the invention, are illustrated betow. 
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[0045] In the onium salt used in the invention, the wavelength of maximum at>soirption is preferatily not longer than 
400 nm, and more preferably not longer than 360 nm. By dining the absorption wavelength to a ultraviolet region, the 
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image recording materials can be handled under whrte lamp. 

[0046] The onium salt can be added into the image recording material in a ratio of from 0.1 to 50% by weight, pref- 
erably from 0.5 to 30% by weight and particularfy preferably from 1 to 20% by weight to the total solid components of 
the image recording material. When the addition amount of the onium salt is less than 0.1 % by weight the sensitivity is 
lowered, while when the addition amount exceeds 50% by weight stains occur at nonnmage portions at printing. These 
onium salts may be used singly or as a mixture of two or more Idnds. Also, the onium salt may be added to the same 
layer containing other components or a different layer is formed and the onium satt may be added to the additional layer. 

[(C) Radical polymerizing compound] 

[0047] The radical polymerizing compound used in the invention is a radical polymerizing compound having at least 
one ethylenically unsaturated double bond and is selected from the compounds each having at least one. and prefera- 
bly at least two terminal ethylenically unsaturated double bonds. Such a compound group is widely known in the indus- 
trial field and in the invention, they can be used without particular limitation. 

[0048] These compounds have chemical fomns such as, for example, monomers and prepolymers, that is, dimers, 
trimers, and oHgomers, or the mixtures of them and the copolymers of them. Examples of the monomer and the copol- 
ymer thereof include unsaturated carboxylic acids (for example, acryfic acid, methacrylk: acid, itaconic add, crotonk: 
add, isocrotonic add, and maleic acid), the esters thereof, and the amides thereof. Preferably, the esters of the unsatu- 
rated carboxylic acids and aliphatic polyhydric alcohol compounds and the amines of the unsaturated carboxylic acids 
and aliphatic polyvalent amine compounds are used. Also, unsaturated carboxylic add esters having a nudeophilic 
substituent such as a hydroxyl group, an amino group, a mercapto group, etc.; the addition reaction products of amides 
and monofunctional or multifunctional isocyanates or epoxides, and the dehydrated condensation reaction products of 
the amides and monofunctional or multifunctional carboxylic adds, etc., are suitably used in the invention. Furthermore, 
the addition reaction products of unsaturated carboxylic acid esters or amides each having an electrophilic substituent 
such as an isocyanate group, an epoxy group, etc., and monofunctional or multifunctional alcohds, amines, or thiols; 
and further the sut>stituted reaction products of unsaturated carboxylic add esters or amides each having an eliminating 
substituent such as a halogen groups tosyloxy groups etc., and monofunctional or muKffurxrtional alcohols, amines, or 
thiols are suitably used. Also, as other examples, the compound group using unsaturated phosphonic add, styrene, 
etc.. in place of the above<lescrit>ed unsaturated carboxylic acid can be used. 

[0049] Practical examples of the radical polymerizing compound which is the ester of an aliphatic polyhydric alcohol 
compound and an unsaturated carboxylic add are illustrated t>elow. 

[(N)50] The &ayVic add esters indude ethylene glycol diacrylate, tiiethylene glycol diacrylate, 1 ,3-butanediol diacr- 
ylate, tetramethylene glycol diacrylate, propylene glycol diacrylate, neopentyl glycol diacrylate, trimethylolpropane tria- 
crytate, trimethylolpropane tri(acryloyloxypropyl) ether, trimethylol ethane triacrylate, hexanedid diacrylate, 1,4- 
cydohexanedlol diacrylate, tetraethylene glycol diacrylate, pentaerythritol diacrylate, pentaerythritoi triacrylate, pen- 
taerythritol tetraacrylate, dipentaerythritol diacrylate, dipentaerythritol hexaacrylate, sorbitol triacrylate, sorbitol 
tetraacrylate, sorbitol pentaacrylate, sortsitol hexaacrylate, tri(acryloyloxyethyl) isocyanate, polyester acrylate oligomer, 
etc. 

[0051] The meth€K»ylic add esters indude tetiametiiylene glycol dimethacrylate, triethylene glycol dimettiacrylate, 
neopentyl glycol dimethacrylate, trimethylolpropane trimettiacrylate, trimethylolmettiane trimetiiacrylate, ettiylene gly- 
col dimethacrylate. 1,3-butanediol dimethat^ate, hexanedlol dimethacrylate, pentaerythritol dimethacrylate, pentaer- 
ythritol trimethacrytate, pentaerythritol tetramethacrylate, dipentaerythritd dimethacrylate, dipentaerythritol 
hexamethacrylate, sorbitol trimethacrytate, sortMtol tetramettiacrylate, bis[p-<3-methacryl03^-2-hydrc»cypropQxy)phenyl] 
dimethylmethane, bis-{p-(methacryloxyethoxy)phenyl] dimettiylmethane, etc. 

The itaconic add esters Indude ethylene glycol dfrtaconate, propylene glycol dirtaconate, 1,3-butanediol diitaconate, 
1 ,44xjtanediol dirtaconate, tetramettiylene glycol diitaconate, pentaerythritol diitaconate sortxtol tetraitaconate, etc 
[0052] The crotonic add esters indude ethylene glycol dteronate, tetFEumettiylene glycol cficronate, pentaerythritol 
dicronate, sorbitol tatradicronate, etc. 

[0053] The isocrotonic add esters indude etiiylene glycol diisocronate, pentaerythritol diisocronate, sorbitol tetrai- 
socronate, etc. 

[0054] The maleic add esters Indude ethylene glycol dimaleate, triethylene glycol dimaleate. pentaeryttiritol 
dimaleate, sorbitol tetramaleate, etc. 

[0055] As other esters, for example, the aliphatic alcohol-t>ase esters described in Japanese Patent Application 
Publication (JP-B) Nos. 46-27926 and 51-47334 and Japanese Patent Application Lald-Open (JP-A) No. 57-196231; 
the esters each having an aromatic skeleton described in Japanese Patent Application Lald-Open (JP-A) Nos. 59^240, 
59-5241, and 2-226149, and the esters each having an amino group described in Japanese Patent Application Laid- 
Open (JP-A) No. 1-165613 are surtably used. 

[0056] Also, practical examples of the monomer of the amide of an aliphatic polyvalent amine conr^xyund and an 
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unsaturated carboxylic acid include methylenebis-acrytamide, methylenebis-methacrylamide, 1 ,6-hexamethylenebis- 
acrytamide, 1,6-hexamethylenebisHiiethacrylamide, diethylenetriamine trisaciytamide. xylylenebisacrylamide, 
xylylenebis-methacrylamide, etc. 

[0057] As examples of other preferred amide-base monomers, there are the amide-base monomers having a 
cyclohexylene structure descrft>ed in Japanese Patent Application Publication (JP-B) No. 54-21726. 
[0058] Also, the urethane-t>ase addition polymerizing compound produced using the addition reaction of an isocy- 
anate and a hydroxyl group is suitably used, and as the practical examples of such a compound, there are the viny- 
iurethane compounds each containing at least two polymerizing vinyl groups in one molecule obtained t>y adding the 
vinyl mononner having a hydroxyl group shown by following formula (VI) to a poiyisocyanate compound having at least 
two isocyanate groups In one nm>lecule descrilsed in Japanese patent Application put>lication (JP-B) Na 48-41708. 

CH2=C(R*^)COOCH2CH(R^OH (VI) 

wherein R^^ and R*^ each represents H or CH3). 

[0059] Also, the urethane acrylate as described in Japanese Patent Application Laid-Open (JP-A) No. 51-37193 
and Japanese F^atent Application Publication (JP-B) Nos. 2-32293 and 2-16765 and the urethane compounds each 
having an ethylene oxide-base siceleton described in Japanese Patent Application Pubfication (JP-B) Nos. 58-49860, 
56-17654, 62-39417, and 62-39418 are suitably used. 

[OOSO] Furthermore, the radical polymerizing compounds each having an amino structure or a sulfide structure in 
the molecule descn'bed in Japanese Petent Application Laid-Open (JP-A) Nos. 48-277653, 63-260909, and 1-105238 
may t>e used in the invention. 

[0081] As other examples, there are multifunctional acrylates and methacrylates such as the polyester acrylates as 
described in Japanese Patent Application Laid-Open (JP-A) No. 48-641 83 and Japanese Patent Application Publication 
(JP-B) Nos. 49-43191, and 52-30490, the epoxy acrylates obtained by reacting epoxy resins and (meth)acrylic acid. 
Also, the specific unsaturated compounds descn'bed in Japanese Patent Application Publication (JP-B) Nos. 46-43946, 
1 -40337, and 1 -40336, and also the vInylsuHbnic add-t>ase compounds described in Japanese Patent Application L^d- 
Open (JP-A) No. 2-25493, etc, can be used. Also, as the case nnay be, the compounds having the structure containing 
a perfluoroalkyl group descrit>ed In Japanese Patent Application Laid-Open (JP-A) Na 61-22048 are suftat)ly used in 
the invention. Furthermore, the photo-setting nK>nomer5 and oligomers described in "Nippon Setchaku l^kai Shi 
(Journal of Japanese Adhesive Society)", Vbl. 20, No. 7, pages 300-308 (1984) can be also used. 
[0082] About these radical polymerizng compounds, the details of the using method such as the kind of the struc- 
ture of the compound used, the single use or the use of a mixture, the addition amount thereof, etc, can be optionally 
estafcriished in conformity with the performance design of the final recording material. For example, they are selected 
from the following view points. That is, in the point of sensitivity, the structure having many contents of the unsaturated 
groups per one nrK>lecule is preferred and in many cases, at least bifunctional is preferred. Also, for increasing the 
strength of the image portions, that is the hardened film, at least trifunctionai Is preferred, and further, a method of con- 
trolling both the photosensitivity and the strength tjy using a connblnat'on of the compounds each having a different 
functionality and a different polymerizing group (e.g., an acrylic add ester-base compound, a methacrylic acid ester- 
base compound, and a styrene-t)ase compound) is effiective. A compound having a large molecular weight and a com- 
pound having a high hydrophilic property are excellent in the sensitivity and the film strength but as the case mey be, 
such a connpound is undesirable in the points of a developing speed and causing depositions in a developer. Also, for 
the compatibility and the dispersing property with other components (e.g., a binder polymer, an initiator, and a coloring 
agent) in the photosensitive layer, the selection and the using method of the radical polymerizing compound is an impor- 
tant factor and, for ^cample, it sometimes happens that tiy using a low-impurity compound or by using two or nnore kinds 
of the compounds, the compatibility thereof with other components can be improved. Also, for the purpose of improving 
the ^hesk>n of the support an overcoat layer, etc., there is a posa'l:>ilrty that a specific structure is selected. About the 
compounding ratio of the radical polymerizing compound in the image recording layer, a large amount of the compound 
is advantageous in the point of sensith^ but when the amount is too large, an undestrak>le phase separation occurs, 
and also a problem in the production step by the stickiness of the image recording l^fer (for example, transfer of the 
components of the recording layer and production inferiority caused by sticking) and a protsiem of causing depositions 
from a devetoper, etc., can occur. From these view points, the prefen^ compounding ratio of the radical polymerizing 
compound is, in many cases, from 5 to 80% by we'^ht, and preferably from 20 to 75% by weight to the total components 
of the composition. Also, the radical polymerizing compounds may t>e used singly or as a mixtore of two or more Idnds 
thereof. Furthermore, in the using method of the radcal polymerizing compounds, from the view pants of the extent of 
the polymerization hindrance to oxygen, the resolution, fogging property, the change of refractive index, the surface 
tackiness, etc., the appropriate structure, compounding, and addition amount can be desirably selected and further, as 
the case may be, the layer construction and a coating method including an unctercoating and an overcoating can be 
practiced. 
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[(D) Binder polymer] 

[00S3] In the invention, a binder polymer is further used. As the binder, it is preferable to use a linear organic poly- 
mer. As such a "linear organic polymer", known polymers can be optionally used. Preferably, for making possible a 

5 water development or a weak-alkaline water developnnerTt, a linear organs polynner whteh is soluble In or is swelled with 
water or a weak-alkaline water is selected. The linear organte polymer is selectively used as not only a film-forming 
agent of the Image recording material but also according to the use as a water, weak-alkaline water, or organic solvent 
developing agent For example, when a water-soluble organk^ polymer is used, a water development t>ecomes possible. 
As such linear organb polymers, there are radical polymers having a carboxyric acid group at the side chain, for exam- 

10 pie, the polymers described in Japanese Paterrt AppPtcation Laid-Open (JP-A) No. 59^44615, Japanese Patent Applka- 
tion Publfcation (JP-B) Nos. 54-34327, 58-12577, and 54-25957, Japanese Patent Applfcation Laid-Open (JP-A) Nos. 
54-92723, 59-53836, and 59-71 048, that is, there are methacryrtc acid copolymers, acrylfc acid copolymers, itaconto 
add copolymers, crotonk; acid copolymers, malek^ acid copolymers, partially esterified maiek: acid copolymers, etc. 
Also, there are acidic cellulose derivatives each having a cartx>xylic add group at the side chain. As other examples, 

IS the polymers having a hydnixyl group added with a cyclk: acid anhydride are also usefol. 

[00S4] In these organfo polymers, (meth)8crylk: resins each having a benzyl group or an allyl group and a carboxyl 
group at the skJe chain are excellent in the balance of the film strengtii, the sensitivity, and the devefoping property and 
are particularly suitable. 

[00S5] Also, the urethane-base binder polymers each having an add group described in Japanese Patent Applk^a- 
20 tion PubTication (JP-B) Nos. 7-12004. 7-120041 , 7-120042, and 8-12424, Japanese Patent Applfcation LaW-Open (JP- 
A) Nos. 63-287944. 63-287947, and 1-271741, Japanese Patent Applfcation Publk»tion (JP-B) No. 10-116232, etc., 
are very excellent in the strength and are useful in the points of the printing durability and the low-exposure aptitude. 
[Q0S6] Furthermore, as other water-soluble linear organic polymers, polyvinyl pynrolidone, polyethylene oxide, etc., 
are useful. Also, for increasing the strength of the hardened film, alcohol-soluble nylon, the polyether of 2,2-bis-(4- 
25 hydroxyphenyl)-propane and epk^torohydrin, etc., are useful. 

[COST] The weight average molecular weight of the polymer used in the invention Is preferat>iy at least 5000, and 
more preferably in the range of from 1 0,000 to 300,000, and the numt)er average molecular weight thereof is pr^rably 
at least 1 000, and more preferably m the range of from 2000 to 250,000. The degree of polydispersfon (weight average 
molecular weighVhumber average molecular we^ht) of the polymer is preferably at least 1 , and more preferably in the 
3o range of from 1.1 to 10. 

[0CS8] These polymers may be random polymers, block polymers, graft polymers, eta, but random polymers are 
preferable. 

[00S9] The polymer used in the invention can be synthesized by known methods. Examples of the solvent used for 
the synthesis of the polymers include tetrahydrofuran, ethylene cfichloride, cydohexanone, methyl ethyl ketone, ace- 
35 tone, methanol, ethanol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 2-methoxyethyl acetate, 
diethylene glycol dimethyl ether, 1 -methoxy-2-propanol, 1 -methQxy-2-propyl acetate. N.N-dimethylfomriamide. N,N- 
dim^tiylacetamide. toluene ethyl acetate, methyl lactate, ethyl lactate, cfimethyl sulfrodde, and water. These solvents 
are used singly or as a mixture of two or more kinds thereof. 

[0070] As the radnai polymerization initiator used in the case of synthesizing the polymer used in the invention, 

40 known compounds such as an azo-base initiator, a peroxide initiator, etc., can be used. 

[0071] The binder polymers used in the invention nnay be used singly or as a mixture of them. The polymer(s) are 
added in the image recording material at a ratio of from 20 to 95% by weight, and preferably from 30 to 90% by weigfit 
to the total solkl components of the image recording material. When the addition amount thereof is less than 20% tsy 
weight, the strength of tiie Image portions t)ecomes insuffident in the case of forming images. Also, when the addition 

4s amount exceeds 95% by weight, images are not formed. Also, it is preferred that the ratio of the compound having an 
ethyienteally unsaturated doul>le tx>nd capat>le of causing a radOcaJi polymerization and the linear organs polymer are 
In the range of from 1/9 to 7/3. 

[Other components] 

so 

[0072] In the present Invention, if necessary, in addition to the above-described components, other various com- 
pounds may be added. 

[0073] For example, dyes having a large at>sorption In a visible light region can be used as a coloring agents of 
images. Practical examples of the dyes include Oil Yellow #101 , Oil Yellow #103, Oil pink #312, Oil Green BG. Oil Blue 
55 BOS, Oil Blue #603, Oil Black BY, Oil Black BS, Oil Black T-505 (ail manufactured t>y Orient Chemfcal Industry Co., 
Ltd.), Vfctoria Pure Blue, Crystal Violet (C1 142555), Methyl Vfolet (CI 42535), Ethyl Violet. Rhodamine B (CI 145170B). 
Malachite Green (C1 142000), Methylene Blue (CI 52015), eto., and the dyes described in Japanese Patent Appftcation 
Laid-open (JP-A) ISk>. 62-293247. Also, pigments such as phthak)cyanine-base pigments, azo-base pigments, carbon 
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black, titanium oxide, etc., can be suitably used. 

[0074] It is preferred to add the coloring agent since the image portions and the non-image portions are easily dls- 
tingutehed after image fomnation. In addition, the addition amount of the coloring agent is from 0.01 to 10% by weight 
to the total solid components of the image recording material. 

[0075] Also, in the invention, to obstruct the occunence of an unnecessary thermal polymerization of the radical 
polymerizable compound having an ethylenically unsaturated double bond during the production or during the storage 
of the image reconfing material, it is desirable to add a small amount of a thermal polymerization inhibitor. The proper 
thermal polymerization inhibitor includes hydroquinone, p-methoxyphenol, di-t-butyl-p-cresoi, pyrogallol, t-butylcate- 
chol, benzoquinone, 4,4'-thiobis(3-methyl-64-butylphenol), 2,2'-methylenebis(4-metfiyl-6-t'butylphenol), N-nitroso-N- 
phenylhydroxylamine aluminum salt, etc. The addition amount of the thenmal polymerization inhibitor is preferat)ly from 
about 0.01 to 5% by weight to the weight of the whole composition. Also, if necessary, to prevent the occurrence of the 
polymerization hindrance by oxygen, a higher fatty acid derivative such as tjehenic acid and behenic add amide is 
added and is unevenly distributed on the surface of the photosensitive layer in the course of drying after coating. The 
addition amount of the higher fatty add derivative is preferably from about 0.1 % by weight to 1 0% by weight to the whole 
composition. 

[0076] AJiso, for widening the stability of the treatment to the fluctuation of the development condition, the nonionic 
surface active agents as descrit>ed in Japanese Patent Application L^id-Open (JP-A) Nos. 62-251 740 and 3-208514 or 
the amphoteric surface active agents as described in Japanese Patent Application Laid-open (JP-A) Nos. 59-121044 
and 4-13149 can be added into the image recording material in the invention. 

[0077] Practical ^camples of the nonionic surface active agent indude sorbitan tristearate, soriDitan monopalmftate, 
sorbftan triolate, monoglyceride stearate, and polyoxyethylene nonylphenyl ether. 

[0078] Practical examples of the amphoteric surface active agent include alkyi di(aminoethyl)glycine, alkyi polyami- 
noethylglycine hydrochloride, 2-alkyl-N-carboxyethyl-N-hydroxyethyl imidazolinium betaine, N4etradecyt-N,N-betaine 
type (for example, Amorgen K, trade name, manufactured by Dai-lchi Kogyo Co., Ltd.). 

[0079] The ratio of the above-described nonionk: surface active agent or amphoteric surface active agent in the 
image recording material is preferably from 0.05 to 1 5% by weight, and more preferably from 0.1 to 5% by weight 
pM180] Moreover, if necessary, to provide a flexibility, etc, to the coated film, a plasticizer is added into the image 
recording material of the invention. Examples of the plastk:izer used in the invention include polyethylene glycol, tritHJtyl 
citrate, diethyl phtfialate, dibulyl phthedate, dihexyl phthalate, dk>ctyl phthalate, trtoresyl phosphate, tributyi phosphate, 
triodyt phosphate, and tetrahydrofurfuryl oleate. 

[0081 1 For produdng a lithographk; printing plate precursor from the image recording material of the invention, usu- 
ally, the at>ove-described components are dissolved in a solvent and coated on a proper support The solvent used in 
this case indudes ethylene dk^loride, cydohexanone, methyl ethyl ketone, methanol, ethanol, propanol. ethylene gly- 
col monomethyl ether, 1 -methoxy-2-propanol, 2-methoxyethyl acetate, 1 -meth<»cy-2-propyl acetate, dimethoxyethane, 
methyl lactate, ethyl lactate, N-dimethylacetamide, N,N-d'ffnethylfomnamlde, tetramethylurea, N-methylpyrrolidone, 
dimethyl sulfoxide, sutfoiane, T-butyl lactone, toluene, and water but the invention is not limited to these solvents. These 
solvents are used singly or as a mixture thereot The concentration of the above-described components (total sofid 
components containing additives) in the soNent is preferably from 1 to 50% by weight 

[0082] The coated amount (solid components) on the support obtained after drying the coated layer depends upon 
the use, tujt is generally prefjerabty from 0.5 to 5.0 g/nn^ in regard to the lithographic printing plate precursor. As a coat- 
ing method, various nnethods can be used and, for example, a bar coaler coating method^ a rotation coating method, a 
spray coating method, a curtain coating method, a dip coating method, an air-knife coating method, a blade coating 
method, and a roll coating method can t>e used. As decreasing the coating amount, ttie apparent sensitivity is increased 
but the film characteristics of the image recording film are lowered. 

[0083] To the image recording material of the invention can be added a surface active agerrt for improving ttie coat- 
ing property, such as, for example, thB fluorine-t>ase surface active agents described in Japanese Patent Applk^ation 
Lanl-Open (JP-A) No. 62-170950. The addition amount erf the surface active agent is preferably from 0.01 to 1% by 
weight, and more preferably from 0.05 to 0.5% by weight to the total solid components of the image recording material. 

[Support] 

[0084] A support on vnhkh the image recording material of the inventk>n can be coated is a dimensk>nally stat>le 
plateform materials and estsanples of the support indude papers, papers laminated with a plastic (e.g., polyethylene, 
polypropylene, and polystyrene), metal plates (e.g., aluminum, zinc, and copper), plastk: films (e.g., cellulose diacetate, 
cellulose triacetate, cellulose proptonate, cellulose butyrate, cellulose acetate/butyrate, cellulose nitrate, polyethylene 
terephthalate, polyethylene, polystyrene, polypropylene, polycarbonate, and polyvinyl acetal), and papers or plastic 
films laminated or vapor-deposited with the metal as described above. As the preferred support, there are a polyester 
film and an alumirKim plate. 
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[0085] When the image recording materiaJ of the invention is used as a lithographic printing plate, as the support 
thereof, a light-weight aluminum plate excellent in the surface treating property, the workability, and the corrosion resist- 
ance is preferatrfy used. As the aluminum nriaterial used for the purpose, JIS 1050 materiaJ, JIS 1 1 00 material, JIS 1070 
material, AI-Mg-based alloys, AI-Mn-based alloys, AI-Mn-Mg-based alloys, Al-Zr-based alloys, Al-Mg-Si-based alloys, 
5 etc., are used. 

[0088] The taiown technology about the alumlnunn materials which can be used as the support in the invention are 
shown below. 

(1) About JIS 1050 material, the following techniques are disclosed. 

10 Japanese Patent Application Laid-Open (JP-A) Nos. 59-153861, 61-51395, 62-146694, 60-215725, 60- 

215726, 60-215727, 60-215728, 61-272357, 58-11759, 58-42493, 58-221254, 62-148295, 4-^4545, 4-165041. 
and 3-234594, Japanese Patent Appfication Publication (JP-B) Nos. 3-68939 and 1-47545. Japanese Patent Appli- 
cation l_aid-Open (JP-A) No. 62-140894, etc. Also, the techniques disclosed in Japanese Patent Application Publi- 
cation (JP-B) Nos. 1-35910 and 55-28874 are known. 

IS (2) About JIS 1 070 material, the following techniques are disclosed. 

Japanese Patent Applk»tion L^d-Open (JP-A) Nos. 7-81264, 7-305133, 8-49034, 8-73974, 8-108659, 8- 
92679, etc. 

(3) About AI-Mg-based alloys, the following techniques are disclosed. 

Japanese Patent Applk^afion PubTicab'on (JP-B) Nos. 62^080, 63-60823, and 3-61753, Japanese Patent 
20 Application Laid-Open (JP-A) Nos. 60-203496 and 60-203497, Japanese Patent Applfcation Publfcation (JP-B) No. 

3-11635. Japanese Patent Applfcalion L^id-Open (JP-A) Nos. 61-274993, 62-23794, 63-47347, 63-47348, 63- 
47349, 64-61293, 63-135294, and 63-87288, Japanese Patent Appncation Publication (JP-B) Nos. 4-73392 and 7- 
100844, Japanese Patent Application Laid-Open (JP-A) No. 62-149856, Japanese Patent Application Publication 
(JP-B) No. 4-73394, Japanese Patent Applteation Laid-Open (JP-A) No. 62-181 191 , Japanese Patent Application 
2S Publication (JP-B) No. 5-76530, Japanese Patent Application Laid-Open (JP-A) No. 63-30294, Japanese Patent 
Application Publication (JP-B) No. 6-37116. etc Also, the techniques disclosed in Japanese Patent Applk^ation 
Laid-Open (JP-A) Nos. 2-215599 and 61-201747 are known. 

(4) About Al-Mn-based alloys, the foltowing techniques are disclosed. 

J^nese Patent Applk:ation Laid^pen (JP-A) Nos. 60-230951, 1-306288, 2-293189, etc. Also, the tech- 
30 niques disclosed in Japanese Patent Applkxition Publication (JP-B) Nos. 54-42284, 4-19290, 4-19291. and 4- 
19292, Japanese Patent Appfication Laid-Open (JP-A) Nos. 61-35995 and 64-51992, U.S. P^ents 5,009,722 and 
5,028,276, Japanese Patent Application Laid-Open (JP-A) No. 4-226394, etc, are known. 

(5) About AI-Mn-Mg-based alloy, the following techniques are disclosed. 

Japanese Patent Application Laid-Open (JP-A) Nos. 62-86143 and 3-222796. Also, the techniques disclosed 
as in Japanese Patent Application Publication (JP-B) No. 63-60824, Japanese Patent Applfcation Laid-Open (JP-A) 
Nos. 60-63346 and 60-63347, EP 223737. Japanese Patent Appficatton LaklOpen (JP-A) Na 1-283350, U.& Pat- 
ent 4.818.300, U.K. Patent 1222777. etc.. are known. 

(6) About Al-Zr-based alloys, the fblk>wing technk)ues are known. 

Japanese Patent Application Publication (JP-B) No. 63-15978 and Japanese Patent AppRcation LakK)pen 
40 (JP-A) Nos. 61-51395. Also, the techniques disctosed in Japanese Patent Applk^tion Lakl-Open (JP-A) Nos. 63- 
143234, 63-143235, etc.. are known. 

(7) About Al-Mg-S'hbased alloys, the techniques disctosed in U.K. Patent 1421 710, etc., are known. 

[0087] Also, As the production method of the aluminum plate for the support, the foltowing techniques can be used. 

45 [0088] An aluminum alkiy melt containing the components or having the alkyy component ratio descril>ed above is 
subjected to a cleaning treatnrtent accorcfing to an orcfinary nnethod and is cast For the cleaning treatment, to remove 
unnecessary gases such as hydrogen, etc., in the nr^lt, a flux treatment, a degassing treatment using an Ar gas, a CI 
gas. etc., a filtering treatment using so-called rigid media filters such as a ceramic tube filter, a ceramk: foam filter, etc.; 
filters using aliUT^ina flakes, alumina balls, etc, as the tittering material; glass cross filters, etc., orthe treatment of com- 

so bining the degassing treatment and the filtering treatment is carried out It is desirable that the cleaning treatment is 
practiced to prevent the occurrences of the faults caused by fbr^gn matters such as nonmetallic irrterposed sub- 
stances, oxides, etc, in the melt and the faults caused by the gasses melted in the melt 

P)089] Aboutthefilteringtreatmentofthemelt,thetechniquesdisciosedin Japanese Patent Appfication Laid-Open 
(JP-A) Nos. ^57342, 3-162530, 5-140659, 4-231425, 4-276031, 5-311261, 6-136466, etc., are known. 
ss [0090] About the degassing treatment of melt, the techniques disclosed in Japanese Patent Application Laid-Open 
(JP-A) Nos. 5-51659, 5-51660, Japanese Utility Model Appl»ation Laid-Open (JP-U) Na 5-49148, 7-40017, etc, are 
known. 

[0091] Using the melt subjected to the cleaning treatment as described above, casting is carried out About the 
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casting method, there are a method of using a fixed mold typified by a DC casting method and a method of using a driv- 
ing mold typified by a continuous casting method. 

[0092] In the case of using the DC casting method, tiie melt is solidified at a cooling rate of a range of from 1 to 
SOO^'C/second. When the cooling rate is lower than 1 ''C/second, many coarse intermetallic compounds are formed. 

5 [0093] As the continuous casting method, a method of using cooling rolls typified by a Hunter method and a 3C 
method and a method of using a cooling belt or a cooling black such as a Hazuley method and Arswis caster type II are 
industrially used. When the continuous casting method is used, the melt is solidified at a cooling rate of from 100 to 
1 000°G/Ssecond. In general, since the cooling rate Is fast as compared with the DC casting method, the continuous cast- 
ing method has a feature that the solid solution forming degree of the alloy component with respect to aluminum matrix 

10 can be increased. About the continuous casting method, some techniques are disclosed by the present inventors in 
Japanese Patent AppRcation Laid-Open (JP-A) Nos. 3-79798, 5-2011 66, 5-156414, 6-262203. 6-122949, 6-210406, 6- 
262308, etc. 

[0094] When the DC casting is camed out, an ingot having a plate thickness of from 300 to 800 mm can be pro- 
duced. Surfiace cutting is applied to the ingot by an ordinary method, and a surface layer of from 1 to 30 mm, preferably 

15 from 1 to 10 mm is cut off. Thereafter, if necessary, an ignition treatment is carried out In the case of carrying out the 
ignition treatment, the heat treatment is applied at a temperature of from 450 to 620°C for 1 hour or k>nger but 48 hours 
or shorter such that the intemietatfic corrpound does not become coarse. When the heat treatment is shorter than 1 
hour, the effect of the ignition treatment becomes insuffk:tent Then, hot rolling and cold rolling are carried out to form a 
roiled aluminum plate. The initiatton temperature of hot rolling is in the range of from 350 to 500**C. Before, after, or dur- 

20 ing cold rotting, a process annealing treatment may be applied. In this case, as the process annealing condition, a 
method of heating using a batch type annealing furnace at a temperature of from 280**C to 600**C for from 2 to 20 hours, 
and preferat>ly at a temperature of from 350 to 500*'C for from 2 to 10 hours or a method of heat treating using a con- 
tinuous annealing furnace, at a tennperature of from 400 to eoo^C for 360 seconds or shorter, and preferably at a tem- 
perature of from 450 to 550**C for 120 seconds or shorter can be employed. When the rolled aluminum plate is heated 

25 using a continuous annealing furnace at a temperature raising speed of at least 10<*C/second, the crystal texture can 
be fined. 

[0095] The planeness of the aluminum plate finished to a definite thickness of from 0.1 to 0.5 mm by the above- 
described steps, may be improved by a reforming apparatus such as roller leveler, a tension leveler, etc. The improve- 
ment of the planeness may be carried out after cutting the aluminum plate to a short form but fbr improving the produc- 
30 tivit)^ it is preferred to carry out the improvemerrt of the planeness thereof in a continuous coil state. Atso^ for woridng 
the width of the plate to a definite width, it is usually carried out to pass the aluminum plate to a slitter line. When the 
plate is cut by tiie slitter edges, the edge surfaces of the plate cut by tte slitter, one or botti of shearing surfaces and 
broken surfaces occur. 

[0096] tt is preferred that the accuracy of the thk:kness of the plate is within ±10 and desirably within + 6 fim 
35 along the whole length of the coil. Also, it is prefen^d that the accuracy of the plate thickness difference in the wldtti 
direction is within 6 |im, and desirably within 3 (im. Furthermore, it is preferred that the accuracy of the width of the plate 
is within ± 1 .0 mm, and desirably within ± 0.5 mm. The surface roughness of the aluminum plate is liable to be influ- 
enced by the surface roughness of rolling rolls but it is better to finish the plate such that the center line surf^^e rough- 
ness (Ra) becomes finally from about 0.1 to 1 .0 pm. When Ra is too large, when a surface roughening treatment and 
40 coating of a photosensitive layer are carried out as for a lithogr^hk; printing plate, the original roi^hness of the alumi- 
num plate, that is, the rough rolDng str^ traces transferred by the rolling roils are seen from above the photosensitive 
layer, which is undesirable from the view point of appearance. On the other hand, when 1^ is lower than 0.1 iim, it is 
necessary to finish the surfoce of the rolDng roll to an ^cbnemeiy low roughness, whKh is undesirable from an industrial 
view point 

45 [0097] Also, for preventing the generation of scratches by the friction of aluminum plates rutsbed with each other, a 
thin oil film may be formed on the surface of the aluminum plate. As the oil film, aocorcfing to the necessity, a volatile oil 
or a non-vo^tile oil is property used. When the amount of the oil is too much, a slipping trouble occurs in the production 
line but when the amount of oil is zero, scratches occur during transporting the aluminum coils. Thus, the amount of the 
oil pr^erred is from 3 mg/hn^ to 1 00 mg/hn^, and the preferred upper limit is 50 mgAn^ or less, and the more preferable 

so upper limit is 1 0 mg/m^ or less. 

[0098] About cold rolling, the pr^erred technique is disclosed in Japanese Patent Applk:ation Laid-Open (JP-A) No. 
6-210308, etc 

[0099] In the case of carrying out the continuous casting method, when a cooling roll of, for example, a Hunter 
method is used, a cast plate tiaving a thtekness of from 1 to 10 mm can t>e directly continuously casting rolled and a 
55 merit of omitting a hot rolling step is obtained. Also, when the cooling roll of a Hazuley method, is used, a cast plate 
having a thk:kness of from 1 0 to 50 mm can be cast, and in general, by disposing a hot rolling roll directly after casting 
and continuously rolling, a continuously casting rolled plate having a thickness of firom 1 to 1 0 mm is obtained. Hie con- 
tinuous ca^'ng roiled plate is finished to a plate thickness of from 0.1 to 0.5 nvn through tiie steps of cold rolling, proc- 
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ess annealing, planeness improvement, slrtting, etc., as described in the case of DC casting. The process annealing 
condition and cold rolling condition in the case of using the continuous casting method are disclosed in Japanese Paterrt 
Application Laid-Open (JP-A) Nos. 6-220593, 6-210308, 7-54111, 8-92709, etc. 

[0100] The surface of the aluminum plate produced by the above<described method is subjected to a surface treat- 

s ment such as a surface roughening treatment, etc., and coated with a photosensitive layer to provide a lithographic 
printing plate precursor. As the surface roughening treatment, mechanical roughening, chemical roughing, and electro- 
chemical roughening are carried out singly or as a combination thereof. Also^ it is preferred to carry out an anodizing 
treatment of ensuring the surface becoming hard to be scratched and to carry out the treatment for increasing the 
hydrophtlic property of the surface. 

w [0101] Then, the surface treatment of an aluminum support is explained. 

[0102] Prior to applying roughing to the support, if necessary, a degreasing treatment by a surface active agent, an 
organic solvent, or an alkaline aqueous solution for removing the rolling oil from the surface of the aluminum plate may 
be carried out In the case of treating with an alkaline aqueous solution, thereafter, a neutralizing treatment with an 
acidic aqueous solution and a desmutting treatment may be canied out 

IS [0103] Then, for improving the adhesion of the support and the photosensitive layer and giving a water retention to 
the non-Image portions, a so-called graining treatment that is roughening the surface of the support is canied out As 
the pradical means for the graining treatment method, there are mechanical graining methods such as sand blast grain- 
ing, k>all graining, wire graining, brush graining tiy a nylon brush and an abrasivesAwater slurry, honing graining tsy spray- 
ing an abrasives/water slurry onto the surface of the support and a chemical graining method of roughening treating 

2o the surface of the support with a etching agent made of an alkali or an add, or a mixture thereof. Also, the electrochem- 
ical graining methods described in U.IC Patent 896,563, Japanese Patent Application taid-Open (JP-A) Nos. 53-67507 
and 54-146234, and Japanese Patent Application Pubfication (JP-B) No. 48-28123; the methods of combining a 
mechank^al graining method and an electrochemical graining method described in Japanese Patent Apprrcation Laid- 
Open (JP-A) Nos. 53-123204 and 54-63902; and the method of combining a mechank^al graining method and a chem- 

25 icai graining method with a saturated aqueous solution of the aluminum salt of a mineral acid descn'bed in Japanese 
Patent Applfcation Laid-Open (JP-A) No. 56-55261 are known. Also, a rough surface may be formed on the surface of 
the support by a method of roughening the surface by adhering fine particies on the surface of the support with an adhe- 
sive or a method having the effect of adhering the particles or by press-contacting a continuous belt or a roll having fine 
unevenness on the surfeu» to the surfcK» of the support to transfer the unevenness onto the support 

30 [0104] These surface roughening methods may be applied by combining the plural metiiods thereof and the order 
thereof and the repeating number can be optionally selected. In the case of combining the plural surfece roughening 
methods^ a chemical treatment with an ackl or an alkali aqueous solution can be applied between the methods so that 
the sutisequent roughening treatment can be uniformly carried out Practical examples of the above-described acid or 
alkali aqueous solution include an aqueous solutk>n of an add such as hydrofluoric add, fluorozirconic add, phosphoric 

35 add, sulfuric add, hydrochloric acid, nitric add, etc., and an aqueous solution of an alkali such as sodium hydroxide, 
sodium silicate, sodium carbonate, etc. These add aqueous solutions or the alkali aqueous solutions can be used sin- 
gly or as a mixture of two or more kinds thereof respectively. In the chemfcai treatment it is ^neral to treat using the 
aqueous solution of from 0.05 to 40% by wei^t of the add or the alkali at a temperatore of from 40 to 100<*C for 5 to 
300 seconds. 

40 {0105] Since on the surface cf the support obtained by the roughening treatment that is, the graining treatment as 
described akxyve, smuts are formed, it is generally preferred to apply a treatment of water washing or alkali etohing, etc , 
to remove the smuts. As such a treatment there are, for ^cample, the alkali etching method described in Japanese Pat- 
ent AppHcation Publk^ation (JP-B) Na 8>28123 and the sulfuric add desnnutting method descrft>ed in Japanese Patent 
Application L.akJ-Open (JP-A) No. 53-12739. 

45 [010S] In the case of the aluminum support used in the invention, after applying the pre-treatment as described 
above, usuall)^ by ano<fizing, an oKkle film is fbrrrted on the support for improving the wear resistartce, the chemical 
resistance, and the v^er retention. 

[0107] As an electrolyte used for the anodizing treatment of the aluminum plate, any electrolyte whteh can form a 
porous oxide film can be used and in general, sulfuric acid, phosphoric add, oxalk: acid, chromk: add, or a mixed adds 

so thereof are used. The concentration of the electrolyte is properly determined according to tiie kind of the electrolyte. 
Since the treatment conditions of anodizing variously differ according to the kind of the electrolyte used and cannot be 
generally specified but in general, it is proper that the concentration of the electrolyte is from 1 to 80% solution, the nquki 
temperature is from 5 to 70*^, the cunnent density is from 5 to 60 A/dm^, the voltege is from 1 to 100 volts, andtfteeleo- 
trolytfo time is in the range of from 1 0 seconds to 5 minutes. The amount of the anodized film is in the range of preferably 

55 at least 1 .0 g^m^, and more preferably from 2.0 to 6.0 gfrr^. When the anodized film is less than 1 .0 g/m^, the printing 
durability is insufficient, and scratches ara nat>le to form at the non-image portions of the lithographic printing plate, 
whereby so-called **scnatch stein" of attaching an ink to the scratch portions at printing is liat>le to occur. 
[0108] In addition, such an anodizing treatment is applied to the surface used for printing of the support of the fith- 
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ographic printing plate but by turning the line of electric force to the back side of the support, an anodized film of from 
0.01 to 3 g/hn^ is generally formed on the back surface of the support. Also, an anodizing treatment In an alkali aqueous 
solution (e.g., an aqueous solution of few percent sodium hydroxide) or a molten salt and an anodizing treatment of 
forming a non-porous anodized film using, for example, an aqueous solution of ammonium borate can be carried out 

5 [0109] Furthermore, before carrying out the anodizing treatment, the hydrated oxide film formation descnlied in 
Japanese Patent AppPication l^d-Open (JP-A) Nos. 4-148991 and 4-97896 may be carried out and also the treatment 
in a solution of a metal silteate and the hydrated oxide film formation treatment described in Japanese Patent Applk»- 
tion Laki-Open (JP-A) Nos. 63-56497 and 63-67295 suid the formation film fomnlng treatment described in Japanese 
Patent Applicatfon Laid-Open (JP-A) No. 56-144195 can be canied out 

io [01 1 01 T?ie aluminum support in the invention can be used, after the anodizing treatment, can be used for the treat- 
ment with an organk; ackJ or the salt thereof or the compounds can be used as a subbing layer for coating a photosen- 
sitive layer. As the organ k: acid or the salt thereof, there are organic carboxylk; acids, organk; phosphonk: acids, organic 
sulfonic acids, and the salts of them, but organk: carboxylk; adds or the salts thereof are preferred. Examples of the 
organic cart30xyric add include aliphatk: monocart>oxylk> adds such as formfo add, acetk^ ackj, propionk: add, butyric 

IS add, lauric acid, palmitk: add, stearic add, etc.; unsaturated aliphatk^ monocarboxylic adds such as oleic add, linofo 
acid, etc.; aliphatic dk:artx>xyric acids such as oxalk: acid, suodnic add, adipic add, nnalek: add, etc.; oxycartx>xylk: 
adds such as lactfo add, gluconk: add^ malk? acid, tartaric ackl, dtric add, etc.; aromaOc cartxixylk: adds such as ben- 
zofo add. mandeRc add, salk:ylk; add, phthaTic add, etc.; and the metal salts thereof of groups la, lib, lllb, IVia. VIb, and 
VIM and the ammonium salts thereof. In the above-described organk: carboxylates, the preferred salts are the above- 

2o described metal salts and the anrvnonium salts of fonmte add, acetfo add, butyric acid, propionk: add, lauric add, olefe 
add, suodnfo add, and benzok; add. These compounds may be used singly or as a combination of tuvo or more kinds 
thereof. 

[0111] It is preferable that the atx>ve-descrit>ed compound is dissolved in water or an akx>hol at a concentration of 
from 0.001 to 1 0% by weight, and partfcularty from 0.01 to 1 .0% by weight and as the treatment conditions, the support 
2S is immersed in the treatment liquid or coated with the treatment liquid at a temperature range of from 25 to 95°C, pref- 
erably from 60 to 95**C, a pH of from 1 to 1 3, preferably from 2 to 1 0, and for from 1 0 seconds to 20 minutes, preferably 
from 1 0 seconds to 3 minutes. 

[01 1 2] Also, furthermore, after the anodizing treatment, the aluminum support can be used for the treatment with a 
solution of the following compounds and these compounds can be used as a subbing layer for coating the photosensi- 

30 tive layer. Examples of the connpound surtat>fe used indude organic phosphonte adds such as phenylphosphonk; add, 
naphthylphosphonfo add, ailkytphosphonk: add, glycerophosphonk: add, methyfenediphosphonk; add, and ethyfen- 
ediphosphonfc add each may have a substituent; organic phosphork: adds such as phenylphoshoric acid, naphtheyi- 
phosphoric acid, akylphosphoric add, and glycerophosphoric add each may have a substituent; organic phosphink; 
acids such phenylphosphink: add, naphthylphosphintc add, alkylphosphinic add, and glycerophosphinic acid each 

35 may have a sut>stituent; amino adds such as glycine, ^-alanine, valine, serine, threonine, aspartk; add, glutamk^ add, 
arginine, lysine, triptophan, parahydroxyphenylglydne, dihydroxyethylglydne, anthranilk; add, etc.; aminosulfonic adds 
such as sulfamk: add, cydohexylsulfemk: add, etc; and aminophosphonk; adds such as 1-aminomethylphosphonk: 
add, 1-dimetfiylaminoettiylphosphonic add, 2-aminoethylphosphonic add, 2-aminopfopylphosprionk; add, 4-ami- 
nophenylphosphonk; add, 1 -amtrK>ettiane-1 ,1 -diphosphonfo add, 1 -amino-1 -phenylmethane-1 ,1 -diphosphonk: add, 1 - 

40 dimethylaminoethane-1 .1 -diphosphonk; add, 1 -dlmethylaminobutane-1 , 1 -d^phosphonk; add, ethyienedianrine-telFam- 
ethytenephosphonte add, etc 

[0113] Also, the sails of hydrrchloric add, sulforfo add, nitric add. a suHbnk: add (methanesulfonk; add, etc), or 
oxaHc add and an alkali metal, ammonia, a lower alkanolamine triethanolamlne, etc), a lower alkylamine (triethyl- 
amine, ete.). etc. can be suitablty used. 

45 [0114] Furthenmore, water-solutiie polymers such as polyacrylamide, polyvinyl ak»hol, polyvinyl pyrrotidSne, poly- 
ethyleneknine and the mirieral add salts of thereof, poly(meth)acrync add and the metal sahs thereof, polystyrenesul- 
fonic add and the metal salts thereof, (meth)acrylk: add aikyi esters and 2-acrylamide-2-methyl-1 -propanesulfonic add 
and the metal salts of them, the polymer of chlorotrialkylammonium methylstyrene and the copolymer thereof and 
(meth)acryric acid, polyvinylphosphonk: ackl, eto., can be also suitably used. 

so [0115] Moreover, soluble starch, carboxymethyl cellulose, dextrin, hydroxyethyl cellufose, gum arabfo, guar gum, 
sodium alginate, gelatin, glucose, sorbitol, etc., can k>e suitably used. These compounds may be used singly or as a 
comtnnatfon of two or more kinds thereof. 

[0116] In the case of the treatment, it is preferred that the above-descrit>ed compound is dissolved in water and/or 
methanol at a concentratmn of from 0.001 to 10% by weight, and partfcularty from 0.01 to 1 .0% by weight and as the 
ss treatment conditions, the support is immersed at a temperature range of from 25 to 95**C, preferably from 50 to 95*»C, a 
pH of from 1 to 13, preferably from 2 to 10, and for from 10 seconds to 20 minutes, preferably from 10 seconds to 3 
minutes. 

[0117] In the case of using as a subbing layer for coating the photosensitive Ic^r, the compound is similarly dis- 
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solved in water and/or methanol at a concentration of from 0.001 to 1 0% by weight, and particularly from 0.01 to 1.0% 
by weight, and if necessary, the pH of the solution is controlled with a t>asic substance such as ammonia, triethylamine, 
potassium hydroxide, etc., or an acidic substance such as hydrochloric add, phosphoric acid, etc., and the solution can 
be used at a pH range of from 1 to 1 2. Also, Ibr improving the tone reproducibility of the photosensitive lithographic print- 
5 tng plate, a yellow-base dye can be added. The dry coated amount of the organic subbing layer is suitably from 2 to 200 
mg/m^, and preferably from 5 to 100 mg/m^. When the coated amount is less than 2 mg/hi^, a sufficient effiect is not 
obtained for the essential purpose of the stain prevention, etc. Also, when the coated amount exceeds 200 mg/im^, the 
printing durability is lowered. 

[0118] In addition, to Increase the adhesion of the support and the photosensitive layer, an interiayer may be 

10 formed. For improving the adhesion, the interiayer is generally made of a diazo resin or a phosphoric acid compound 
adhering to, for example, aluminum. The thickness of the interiayer is optional but must be a thickness capat>le of car- 
rying out a uniform bond-forming reaction with the upper photosensitive layer at the exposure. Usually, the coated ratio 
is preferably from about 1 to 1 00 mg/rii^, and particularly preferably from 5 to 40 mg/hri^ as dry components. The using 
ratio of the diazo resin in the interiayer is from 30 to 1 00%, and preferably from 60 to 100%. 

15 [0119] Before applying the above-described treatment and the subbing layer, the anodized support can be sub- 
jected to the following treatments after being subjected to a water washing treatment for the purposes of restraining the 
dissolution of the anodized film in a developer, restraining the f6miatk>n of residual films of the components of the pho- 
tosensitive layer, the improvement of the strength of the anodized film, the improvement of the hydrophilk: property of 
the anodized film, the Improvement of the adhesion with the photosensitive layer. 

20 [0120] As one of the treatments, there is a siHcate treatment of treating the anodized film by contacting an aqueous 
solution of a siricate of an alkali metal. In this case, the concentration of the alkali metal stlk^ate is from 0.1 to 30% tiy 
weight and preferably from 0.6 to 15% by weight, and the anodized film is contacted with the aqueous silicate solution 
the pH of which at 25°C is from 1 0 to 13.5, at a temperature of from 5 to 80*'C. preferably from 1 0 to 70*'C. and more 
preferably from 1 5 to 50*'C for from 0.5 to 120 seconds. As a contact method, any method such as dipping, spraying, 

25 etc., can be employed. When the pH of the aqueous solution of the alkali metal silicate is lower than 10, the Ik^uid is 
gelled, while when the pH is higher than 13.5, the anodized film is dissolved. 

[0121] As the alkali metal silicate used in the invention, sodium silicate, potassium siPicate, fithium sificate, is 
used. As the hydroxide used for controlling the pH of the aqueous solution of the alkali metal siHcate, there are sodium 
hydroxtale, potassium hydroxkte, fithium hydroxide, etc. In addition, to the above-described treatment liquid, an alkaline 

3o earth metal salt or asalt of a metal of group IVB may be added. The alkaline earth metal saHs include nitrates such as 
cateium nitrate, strontium nitrate, magnesium nitrate, barium nitrate, eta, and the water-solut>le salts such as the sul- 
fates, the hydrochlorides, the phosphates, the acetates, the oxalates, the borates, etc. The salts of the metal of group 
IVB include titanium tetrachloride, titanium trichloride, potassium titanium fluoride, potassium titanium oxalate, titanium 
sulfate, titanium tetraiodide, zirconium chlorooxide, etc. The alkaline earth metal salts or the salts of the m^l of group 

35 IVB can be used singly or a combination of them. The concentration of the nnetal salt(s) Is in the range of prefierably 
from 0.01 to 1 0% t>y weight, and more preferably from 0.05 to 5.0% by weight 

[0122] As other treatment there are various kinds of sealing treatments and steam sealing, boiling water (hot 
water) sealing, metal salt sealing (chromate/dk^hromate sealing, nickel acetate seaTtng, etc.), fat-impregnafion sealing, 
synthetic resin sealing, low-temperature sealing (with potassium ferricyanate or an alkaline earth metal salt), etc., which 

40 are generally known as a seafing treatment method for an anodized film, can be used but from the view points of the 
perfomnance as a support for printing plate (adhesk>n with a photosensitive layer and the hydrophific property), a high- 
speed treatment a low cost a low pollutk>n, etc, steam sealing is relatively prelisned. As the method, for example, 
there Is a method of contacting pressed or normal-pressure steam with the anodized film continuously or non-continu- 
ously at a relative humkmy of at least 70%, a steam temperature of at least 95*^ for from about 2 seconds to 1 80 sec- 

4S onds disctosed in Japanese Patent AppTicatfon LakJ-C^>en (JP-A) Na 4-1 76690. As other sealing treatnnem method, a 
method of irrvnersing the support in hot v^er or an alkali aqueous soJutk>n having a temperature of from atK>ut 60 to 
1 0O^C or spr^ing the hot water of the alkali aqueous solutron onto the support and in place of or in succession to the 
above-described treatment, a method of immersing the support in an aqueous solution of a nitrite or spraying the solu- 
tion onto the support can be used. Examples of the nitrite include the nitrites of the metals of groups la, ila, lib, lllb, IVb, 

so IVa, Via, Vila, and Vlli or the ammonium, that is, ammonium nitrite. As practk»l examples of the metal salts, LiN02, 
NaNOg. KNO2. Mg(N02)2. Ca(N02)2, Zn(HO^ AI(NO^)3, Zr(N02)4. SnCNC^a, CrtNOg)^ Co(N02)2. Mn(N02)2, and 
Ni(N02)2 eoB preferred, and the alkali metal nitrites are particularly prefenred. The nitrites can be used as a mixture of 
two or more kinds of them. 

P)123] The treatment conditions differ according to the state of the support and the kind of the alkali m^l and thus 
56 are not specifically determined but In the case of using, for example, sodium nitrite, the concentration is generally from 
0.001 to 10% by weight and preferably from 0.01 to 2% by weight the bath temperature is generally from room tem- 
perature to at>out 100*^0, and prefierat>ly from 60 to 9(yc and the treatment time is generally from 15 seconds to 300 
seconds, and prefferat>ly from 1 0 seconds to 1 80 seconds. The pH of the aqueous nitrite solution Is preferably from 8.0 
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to 1 1.0, and particularly preferably from 8.5 to 9^. For corrtrollmg the pH of the aqueous nitrite solution, the pH can be 
suitably controlled using, for example, an alkali buffer solution, etc. There is no particular restriction on the alkali buffer 
solution but, for example, an aqueous solution of a mixture of sodium hydmgencarbonate and sodium hydroxide, an 
aqueous solution of a mixture of a sodium carbonate and sodium hydroxide, an aqueous solution of a mixture of sodium 
5 carbonate and sodium hydrogencartx>nate, an aqueous solution of a mixture of sodium chloride and sodium hydroxide, 
an aqueous solution of a mixture of hydrochloric acid and sodium cartx>nate, and an aqueous solution of a mixture of 
sodium tetrBtx>rate and sodium hydroMde can be suitably used. Also, in the above-described alkali txjffier solution, other 
alkali metal salt than sodium salt, for example, a potassium salt can be used. 

[0124] After applying the silicate treatment or the sealing treatment described above, the addic aqueous solution 
io treatment and hydrophrfic subbing disclosed in Japanese Patent Application Laid-Open (JP-A) No. 5-278362 may be 
carried out or the organk; layer disclosed in Japanese Patent Appfication Laid-Open (JP-A) Nos. 4-282637 and 7- 
314937 may be formed thereon for improving the adhesion with the photo sensitive layer. 

[0125] After applying the treatments as described above or applying subbing, etc., on the surface of the support, if 
necessary, a backcoat is formed on the back surface of the support As such a backcoat, the coated layer of the organte 
IS high nnolecular weight compound described in Japanese Patent AppPication l^id-Open (JP-A) No. 5-45885 and the 
coated layer made of a metal oxide obtained by hydrolyztng and polycondensing the organic or Inorganic nnetal com- 
pound described in Japanese Patent AppPication Laid-Open (JP-A) No. 6-35174 are preferably used. In these coated 
layers, the alkoxy compound of sificon such as S1(OCH3)4, Si(OC2H5)4, Si(OC3H7)4, 81(004^19)4, etc., are partfcularty 
preferred since they are inexpensive and easily available, and also ttie coated layers of the metal oxkles obtained there- 
to from are excellent in the developer resistance. 

[0126] As the preferred characteristics as the support for a lithographic prirrting plate, the center-line average 
roughness is from 0.10 to 1 .2 ^m. When the roughness is lower than 0.10 ^m, the adhesion with the photosensitive 
layer is lowered and the printing durability Is greatly lowered. On the other hand, the roughness is larger than 1.2 ^m, 
staining property become remarkable at printing. Furthermore, a the color density of the support, the reflection density 
25 value is from 0. 1 5 to 0.65. When the color density is more white than 0.1 5, the halation at image exposure is too intense 
to hinder the image formation, and when the color density is more black than 0.65, images are hard to see in the plate 
inspection work after devetopment and the plate inspection property is greatiy infierior. 

[0127] As described above, the Ifthographk: printing plate precursor (or master plate) using the image recording 
material of the invention can be prepared. The lithographk: printing plate precursor can be recorded by an infrared laser. 

30 Also, themnal recorcfing by a ultraviolet lamp or a thermal head is possible. In the present invention, it is preferred to be 
image exposed by a solid laser or a semkx>nductor laser emitting infrared rays having wavelengths of from 760 nm to 
1200 nm. The output of the laser is preferably at least 100 mW and to shorten the exposure time, it is prefemed to use 
a multi beam laser device. Also, it is preferat>le that the exposure time per one pixel is within 20 n seconds. It is preferred 
that the energy irradiated to the recording material is from 10 to 300 mJ/cm^. 

35 [0128] After exposed tsy an irtfrared laser, the image recording material of the invention is preferably developed with 
water or an alkaline aqueous solutk)n. 

[0129] When an alkaline aqueous solution is used as a developer, as the developer and the replenishing liquid for 
the image recording material of the invention, known alkali aqueous solutk>ns can tie used. Examples of the alkali used 
for the alkali solution include inorgank; alkafi salts such as sodium siHcate, potassium stPK^te, sodium tertiary phos- 

40 phate, potassium tertiary phosphate, ammonium tertiary phosphate, sodium secondary phosphate, potassium second- 
ary phosphate, ammonium secondary phosphate, sodium carbonate, potassium cartionate, ammonium carixmate, 
sodium hydrogencart>onate, potassium hydmgencartK>nate, ammonium hydrogencariaonate, sodium kxirale, potassium 
bx>rate, ammonium txirate, sodium hydroxide, ammonium hydroxide, potassium hydroxide, lithium hydroxkte, dc.; and 
also organk; alkali agents such as monomethylamine, dimethylamine, trimettrylamine, monoethylamine, diethylamine, 

45 triethylamine, monoisopropyfamine, cSisopropylamine, triisopropylamine, n-t>utylamine, monoethanolamine, dleth- 
anolamine, triethanotamine, monoisopnopanolamine, <fiisopropanolamine, ethyleneimine, ethylenediamine, pyridine, 
etc 

[0130] These alkali agents may be used singly or a combination of two or more kinds thereof. 
[0131] Furthemnore, in the case of devetoping using an automatic devek>ping machine, it is known that by adding 
50 the same solution as the devek>per or an aqueous solutk>n (replenishing liquid) having a higher alkali strength than the 
developer to the developer, a large amount of lithographk; printing precursors (or master plates) can be processed for 
without exchanging the developer in the devebping tank for atong time. In the invention, tfiis replenishing system is pref- 
erat>ly applied. 

[0132] To the developer and the replenisher, if necessary, various surface active agents, organk: solvents, etc., can 
55 be added for the purposes of accelerating or restraining the developing property, dispersing development scum, and 
increasing the ink adaptability of tfie image portions of the printing plate. As preferred surface active agents, there are 
anionk; surface active agents, cationte suriace active agents, nonionk; surface active agents, and amphoteric surface 
active agents. Also, as the prefenred organk; solvent, there are benzyl akx>hol, etc. Also, the addition of polyethylene 



25 



EP 1 OSS 315 A1 



glycol or the derivatives thereof or polypropylene glycol or the derivatives thereof is preferred. Also, a nonreducing 
sugar such as arabitol, sorbitol, mannitol, etc., can be added. 

[01 33] Furthermore, if necessary, to the developer and the replenisher may be further added an inorganic salt-base 
reducing agent such as hydroquinone, resorcinol, the sodium salt or the potassium salt of sulfurous acid or hydrogen- 

5 sulfurous add, as weH as an organic carboxyBc acid, a defoaming agent and a water softener. 

[0134] As such a developer containing the surfece acdve agent the organic solvent, and a reducing agent, for 
example, there are the developer composition made of benzyl alcohol, an anionic surface active agent, an alkali agent, 
and water described in Japanese Patent Application Lald-Open (JP-A) No. 51 -77401 , the developer composition made 
of an aqueous solution containing benzyl alcohol, an anionic surface active agent, and a water-soluble sulfite described 

10 in Japanese Patent Application Laid-Open (JP-A) No. 53-44202, and the developer composition containing an organic 
solvent having a solubility to water of not higher than 10% tiy weight at normal temperature, an alkali agent, and water 
described in Japanese Patent Applk^tion Laid-Open (JP-A) No. 55-155355, and these compositions are suitably used 
in the invention. 

[0135] The printing plate devek>ped using tfie above-described devetoper and replenisher is subjected to post treat- 
IS ment with washing water, a rinse liquid containing a surface active agent, etc., and a desensitizing Ikjuid containing a 
gum arabk; or a starch derivative. As the post treatment in the case of using the image recording material of the inven- 
tion as a lithographic printing plate, these treatments are used by variously comtM'ning them. 

[0136] In recent year, automatic developing machines for processing printing precursors have t>een widely used in 
the plate-making and printing industries for rationalizing and standardizing the plate-making work. The automatic devel- 

20 oping machine, whk^h is generally composed of a developing section and a pose-treatment section, includes a devk^e 
for transporting printing plate precursors, each processing tank, and a spray device, wherein while transporting a 
exposed printing plate precursor in the horizontal direction, the printing plate precursor is developed by spraying from 
spray nozzles each processing liquid supplied ty a pump. Also, recently, a method of processing the exposed printing 
plate precursor by transporting it through a processing Hquid in a processing tank filled with the processing liquid by 

25 guide rolls disposed in the liquid is known. In such automatic processing, the printing plate precursors can be processed 
while replenishing the replenisher to each processing Tiquid according to the processed amount and the operated time. 
Also, by perceiving the electric conductivity by a sensor, the replenisher can t>e automatk^ally replenished. Also^ a so- 
called disposal processing system <yf processing with a sutistantialty non-used processing ftquid can be applied. The 
tniming treatment is applied to the lithographk; printing plate for obtaining the plate having higher printing durability. 

30 [0137] The Tithographk; printing plate thus obtained can be, if desired, after being coated with a desensitizing gum, 
supplied to a printing step. 

[0138] When the lithographk: printing plate is subjected to a buming treatment, it is preferred to treat the litho- 
graphic printing plate with the counter-etching solution as described in Japanese Patent Application Publication (JP-B) 
Nos. 61-2518 and 55-28062, Japanese Patent Appfication L^-Open (JP-A) Nos. 62-31859 and 61-159656 before 
55 applying burning. 

[0139] As the method of treating the counter-etching solution, a method of coating the counter-etching solutk>n on 
the lithographte printing plate by a sponge or a at>sort>ent cotton impregnated with the solution, a method of dipping the 
printing plate in a vat filled with the counter-etching solution, or a method ctf coating the solution on the fithographic print- 
ing plate by an automatic coater is applied. Also, after coating, wfien the coated amount is made even by squeegee or 

4o a squeegee roller, more preferred result is obtained. 

[0140] The coating amount of the counter-etching solution is generally from 0.03 to 0.8 gfirr^ by dry weight 
[0141] The lithograph^ printing plate coated with the counter-etching solution is, if necessary, after b&ng dried, 
heated to a h'^h temperature by a burning processor (e.g., Buming Processor, BP-1300, trade name, manufactured 
Fup Photo Rbn Col, Ltd.). The heatirig tennperature and time in this case are preferat>ty in the ran^ of from 180 to 

45 300*^0, for from 1 to 20 minutes, although they differ accorcfing to the kinds of the components formirig images. 

[0142] The lithographic printing plate subjected to the buming treatment can k>e, if necessary, subjected to treat- 
ments, which have hitherto been carried out, such as water washing, application of gum, eta, but when the counter- 
etohing solution containing a water-solut)le high molecular compound, eto., is used a so-called desensitizing treatment 
such the applteation of gum, eto., can be omitted. 

so [0143] The nthographc printing plate obtained by such treatmente is mounted on an offset printing machine and 
used for printing a large number of prints. 

[0144] Then, the present invention is practically descritsed by the examples but the invention is not limited to these 
examples. 
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Examples 1 to 6 
[Preparation of support] 

5 [0145] A melt of the alloy of JIS A1050 containing at least 99^% aluminum, 0.30% fe, 0.10% Si, 0.02% Ti, and 
0.013% Cu was subjected to a cleaning treatment and cast In the cleaning treatment, to remove unnecessary gases 
such as hydrogen in the melt, the melt was subjected to a degassing treatment and subjected to a ceramk: tube filter 
treatment. Casting was earned out by a DC casting method. After cutting off surface of 10 mm In thickness from the 
solidified ingot having a thickness of 500 mm, the ingot was subjected to a homogenizing treatment at SSO^'C for 10 

10 hours so that the Intermetallk? compound did not become coarse. Then, the ingot was hot rolled at 400*'C, and after 
process annealing it in a continuous annealing furnace at 500*>C for 60 seconds, the annealed product was cold rolled 
to provide an aluminum rolled plate having a thickness of 0.30 mm. By controlling the roughness of the rolling roll, the 
center-line average surface roughness (Ra) of the plate after cold rolling was controlled to 0.2 urn. Thereafter, to 
improve the flatness, the aluminum plate was subjected to a tension leveler. 

IS [0146] Then, surface treatments for making a lithographic printing plate support were earned out. 

[0147] Rrst, for removing the roiling oil on the surface of the aluminum plate, a degreaang treatment was carried 
out tof an aqueous solution of 1 0% sodium aluminate at 50°C for 30 seconds and then a neutralization and desmutb'ng 
treatment was canied out by an aqueous solution of 30% sulfuric acM at 50®C for 30 seconds. 
[0148] Then to improve the adhesion of the support and a photosensitive layer and to give a water retention to non- 

20 image portions, a so-called graining treatment of roughening the surface of the support was applied. An aqueous solu- 
tion containing 1% nitric acrcl and 0,5% aluminum nitrate was kept at 45**C, while passing the aluminum web through 
the aqueous solution, by giving an anodk; electric quantity of 240 C/dm^ of an altemating waveform of a duty ratio of 1 
: 1 at a cunrent density of 20 A/dm^ from an indirect power supplying cell, electrolytic graining was canied out Thereaf- 
ter, an etching treatment was carried out witii an aqueous solution of 10% sodium aluminate at 50^C for 30 seconds 

25 and then a neutralization and desmutting treatment was carried out with an aqueous solution of 30% sulfuric acid at 
SO^'C for 30 seconds. 

[0149] Furthermore, to improve the abrasfon resistance, the chemk»l resistance and the water retention, by ano- 
cfizing, an anodtzed film was formed on the support That is, using an aqueous solution of 20% sulfuric acki as the elec- 
trolyte at 35**C, while passing the aluminum web through the electrolyte, by carrying out an electrolytic treatment by a 

30 direct cunrent of 1 4 A/dm^ by an indirect power supplying cell, an anodized film of 2.5 g/m^ was fonmed. 

[0150] Thereafter, to ensure the water r^ention as non-image portions of printing plate, silicate treatment was car- 
ried out In the treatment, the aluminum web was passed through an aqueous solution of 1 .5% 3# sodium silicate kept 
at 70^C such that the contact time of the aluminum web became 15 seconds and further the web was washed with 
water. The attached amount of Si was 10 mgfrrf. The center-line surface roughness (Ra) of the support thus prepared 

35 was 0.25 ^m. 

[Subbing] 

[0151] Then, the aluminum support was coated with the subbing solution described below by a wire bar and dried 
40 using a wanm blast type drying apparatus at 90**C for 30 seconds. The coated amount after drying was 10 mg^. 

[Subbing solution] 

[0152] 

45 



Copolymer of ethyl methacrylate and sodium 2-acrylamide-2-methyl-1 -propanesulfonate at 75 : 1 5 by mof 


0.1 g 


ratio 




2-Aminoethylphosphonfo add 


0.1 g 


Methanol 


50g 


lon-exchartged water 


50g 



55 

[Photosensitive tayeil 

[0153] Then, solution [P] described below was prepared, immediately after preparing, the solution was coated on 
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the above-described subbed aluminum plates using a wire bar, and dried by a wami-blast type drying apparatus at 
115**C for 45 seconds to obtain negative-type lithographic printing plate precursors [P1 -1] to [P6-1]. Furthemiore, after 
storing the same solution [P] for 3 days at 30°C, the solution was similariy coated on the aluminum plates and dried to 
obtain negative-type lithographic printing plate precursors [PI -3} to [P6-3]. The coated amount after drying was 1.3 
g/hi^. The infrared at}sori3ents and the onium salts used in the case are shown in Table 1 below. In addition, when the 
reflection density of each of the photosensitive layers of these lithographic printing plate precursors at the absorption 
maximum in the infrared region was measured, they were in the range of from 0.6 to 1 jZ. 

{Solution [P} 

[0154] 



Infrared absort^ent (compound shown in Table 1) 


0.10 g 


Onium salt (compound shown in Table 1) 


0.30 g 


Dipentaerythritol hexaacrylate 


1.00 g 


Copolymer of ally! methacrylate and methacrytic acid at 80 : 20 by nrK>l ratio (weight average molecular 
weight 120,000) 


1.00 g 


Naphthalenesutfonate of Victoria Pure Blue 


0.04 g 


Fluorine-base surface active agent (Megafax F-178, manufactured by DAINIPPON INK & CHEMICALS, 
INC.) 


0.01 g 


Methyl ethyl ketone 


9.0 g 


Methanol 


lO.Og 


1 -Methoxy-2-propanol 


8.0 g 



Table 1 





Lithographic Printing 
Plate 


Infrared absort>ent 


Onium salt 


Example 1 


[P1-1]. [PI -3] 


[IR-I] 


[OI-2] 


Example 2 


[P2-1], [P2-3J 


[IR-1] 


[ON-2] 


Examples 


[P3-1], [P3-31 


[IR-1] 


[OS-2J 


Exannpie 4 


[P4-1], [P4-3] 


[IR-6] 


[ON-5] 


Example 5 


[P5-1], [P5-3] 


[IR-6] 


[OI-7] 


Examples 


[P6-1], [P6-31 


[IR-1] 


[Oi-2] and [ON-2] each at 0.15g 


C. Example 1 


[Q1-1].[Q1-31 


[NK-2014] 


tOI-2] 


C. Example 2 


[Q2-11. [Q2-3) 


[NK-2014] 


[ON-2] 


C. Example 3 


[Q3-11,[Q3-31 


[NK-2014] 


[OS-2] 


C. Example: Comparative Example 



[Light exposure] 

[0155] Each of the negative-type rrthographic printing plate precursors [P1-1] to [P6-1] and [PI -3] to [P6-3] was 
image-exposed by Trendsetter 3244 VFS manufactured by Creo Co., Ltd. mounted a water-cooling type 40 W infrared 
semiconductor laser under the conditions of an output of 9 W, an outer fiace drum rotation number of 210 rpm., a plate 
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surface energy of 100 mJ/cm^, and a resolution of 2400 dpi. 
[Des^lopment treatment] 

5 [0156] After exposure, each sannple was exposed using an automatic developing machine, Stablon 900N, manu- 
factured tiy Fuji Photo Rim Coi, Ltd. As the develqser, a 1 : 1 water-diluted solution of DN-3C, manufactured by Fuji 
Photo Rim Co., Ltd. was used as both the stock solution and the replenisher. The temperature in the developing batti 
was30*>C. Also, as a finisher, a 1 : 1 water-diluted solution of FN-6, manufactured tiy Fuji Photo Rim Co., Ltd. was used. 

10 [Evaluation of stain at printing] 

[01 57] Each of the Trthographic printing plate [P1 -1 ] to [P6-1 ] and [P1 -3] to [P6-3] obtained as described above was 
used for printing ty a printing machine, iHeidel SOR-M, manufactured t>y Heidelberg Co., Ltd., using a commercially 
available oily ink. In this case, the state of the formation of stains at the nonnmage portions was visually evaluated. The 
15 results are shown in Tak>le 2. No stain was observed in each of the lithographic printing plates. 

[Number of prints] 

[0158] Then, Each of the lithographic printing plate [P1 -1] to [P6-1] and [PI -3] to [P6-3] was used for printing using 
20 a printing machine, Lithion, manufiactured tiy Kbmori Corporation. In this case, the nunrU^er of the prints which could be 
printed with a sufficient ink density was visually evaluated. The results are shown in Tak>le 2. 

Comparative Exannples 1 to 3 

25 [01 59] tn place of the solution [P] used in Examples 1 to 3, a solution was prepared using an infrared ed^sorbent NK- 
2014 having the structure shown below, manufactured by Nippon Kankosikiso Kenkyusho K.K. in place of the infrared 
absort>ent in the present invention. As in the cases of Examples 1 to 3, directly after preparing the solution, the solution 
was coated on the aluminum supports and dried to obtain lithographk; printing plate precursors [Q1-1] to [Q3-1], and 
after storing the same solution for 3 days at 30**C, the solution was coated on the supports and dried to ot>tain Irtho- 

30 graphk: printing plate precursors [Q1 -3] to [Q3-3]. D^ls such as the onium salts used, etc., were shown in above Table 
1 together. 



35 

[ NK.2014 ] 

40 




45 

[0160] Each of the fithographk: printing plate precursors [Q1-1] to [Q3-1] and [Q1-3] to [Q3-3] ot>tained was 
exposed and developed as Examples 1 to 6tD ot>tain trthognaphk; printing plates [Q1>1] to [Q3-1} and [Q1-3) to [Q3-3]. 
Furthermore, printing was practiced as in Examples 1 to 6, the states of the fonmation of stains at the non-innage por- 
tions were visually evaluated. The results are shown in Tat>le 2 below. 

so 



Table 2 





Lrthographk: printing 


Stain formed at non- 


Numfc>er of prints 




plate 


image portions 




Example 1 


[P1-1] 


not formed 


50,000 




[PI -3] 


not formed 


50,000 
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Table 2 (continued) 





Lrthocpaphic printing 
plate 


Stain fomned at non- 
image portions 


Number of prints 


Example 2 


[P2-1] 


not fomned 


45,000 




[P2-31 


not fomned 


44,000 


Examples 


[P3-1] 


not fomned 


41,000 




[P3-31 


not fomned 


41,000 


Example 4 


[P4-1J 


not fomned 


47,000 




[P4^] 


not fomned 


46,000 


Examples 


[P5-1] 


not fomned 


51,000 




[P5^1 


not fomned 


51,000 


Example 6 


[P6-1] 


not fomned 


42.000 




[PMJ 


not fomned 


42,000 


C. Example 1 


[Q1-1] 


not fomned 


20.000 




[Q1-3] 


fomned 


10,000 


C. Example 2 


[Q2-1) 


not fomned 


18,000 




[Q2-3] 


fomned 


8,000 


C. Example 3 


[03-11 


not fomned 


17,000 




[Q3-3] 


fomned 


6,000 


C. Example: Comparadve Example 



30 

[0161] As is dear from Table 2, in the lithographic printing plates of the invention using the cyanine dyes having the 
specific structures as the infrared at>sort>ents, in both the case that the coating liquid for recording layer was coated 
immediatety after preparing the liquid and the case that the coating liquid was coated after storing, in sprte of developing 
and printing without carrying out a heat treatment after image formation by image exposure, stains were not formed at 
35 the non-image portions and also a large numt>er of prints could be obtained. On the other hand, in regard to the com- 
parative examples using other infrared at>sofbent outside the scope of the present invention, in the lithographic printing 
plates [Q1-1] to [Q3-1] obtained by coating and drying the coating liquid for recording layer immecfiately after prepara- 
tion of the liquid, stains were not observed at the non-image portions, but in the Pithographic printing plates [Q1-3] to 
[Q3-3] obtained by coating and drying the same liquid after storing for 3 days at 3ff*C, stains were fomned at the non- 
40 image portions. Also^ in the lithographic printing plates [Q1 -1 ] to [Q3-1 ], there was a tendency that the numt>er of prints 
obtained was less than the cases of the examples, and further, in the lithographic printing plates [Q1 -3] to [Q3-3] used 
ttie coating liquid for recording layer after stored, the nunnber of the prints was largely reduced. 

Examples 7 and 8 

4S 

[0162] Solution [R] described below was prepared and immediately after preparing, the solution was coated on 
each of the subbed aluminum supports prepared in Examples 1 to 6 using a wire bar and dried t)y a wanm blast type 
drying apparatus at 1 15**C for 45 seconds to obtain negative-type lithographic printing plate precursors [R1 -1] and [R2- 
1]. Furttienrnore, after the same solution was stored for 3 days at 30^, the solution was coated and dried by the same 
so wojf as above to obtain negative-type litiiogrBphic printing plate precursors [R1 -3] and [R2-3]. The coated amount after 
dr^ng was 1.3 g/hn?. The infrared ak>sort>ents and the onium salts used in the case are shown in TMe 3 below. When 
the reflection density of each of the photosensitive layers of these lithographic printing plate precursors at the absorp- 
tion maximum in the infrared region was measured, there were in the range of from 0.6 to 1 .2. 
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{Solution [R]> 
[0163] 



Infr&red absorbent (compound shown in Table 3) 


0.10 g 


Onium salt (compound shown in Table 3) 


0.30 g 


multifunctional mononner having structure described below 


I.OOg 


Addition polymer of 4,4'-dlphenylmethane diisocyanate, hexamethylene (fiisocyanate, tetraethyiene gly- 
col and 2,2-bis(hydroxymethyl)propionic add at 30 : 20 : 30 : 2 by mol ratio (weight average molecular 
weight 60,000) 


1.00 g 


NaphthalenesuKbnate of Victoria Blue 


0.04 g 


Ruorine-base surface active agent (Megafax F-176, manufactured by DAINIPPON INK & CHEMICALS. 
INC.) 


0.01 g 


Methyl ethyl ketone 


5.0 g 


Methanol 


10.0 g 


1 -Methoxy-2-propanol 


8.0 g 


Methyl lactate 


2.0 g 


Y-Butyrolatone 


2.0 g 



Structural formula of the monomer 
[0164] 




Tabled 





Lithographic printing 
plate 


Infrared absorbent 


Onium salt 


Example 7 
Examples 


[R1-1].[R1-3] 
[R2-11. 


DR-11] 

[IR-1] and [IR-1 1] each 0.05 g 


[01-1] 
[ON-5] 


C. Example 4 


[81 -1], [SI -3] 


[NK-327] 


[01-1] 


C. Example: Comparative Example 
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[Light exposure] 

[01 65] Each of the negative-type lithographic printing plate precursors [R1 -1 ], [R2-1 J and [R1 -3], [R2-3) was image- 
exposed by Luxel T-9000CTP (manufactured by Fuji Photo Rim Co., Ltd.) mounted a multi-channel laser heads under 
5 the conditions of the output per one beam of 250 mW, an outer face drum rotation number of 800 rpm., and a resolution 
of2400dpL 

[0166] After the exposure, the development treatment was carried out as In Example 1 to 6 to obtain lithographic 
printing plates [R1-1], [R2-1] and [R1-3], [R2-3]. About the lithographic printing plates [Rl-I], [R2-1] and [R1-3], P^-3] 
obtained, the evaluation of stains at printing and the evaluation of the number of prints were carried out as in Examples 
10 1 to 6. The results are shown in Table 4 below. 

Comparative Example 4 

[0167] In place of the solution [R] used in Examples 7 and 8, a solution was prepared using an infrared absorbent 
IS NK-427 having the structure shown below, manufactured by Nippon Kankosikiso Kenkyusho K. K. in place of the infra- 
red at>sorbent in the present Invention. As in the cases of Examples 1 to 3, directly after preparing the solution, the solu- 
tion was coated on the aluminum supports and dried to obtain Dthographk: printing plate precursor [S1-1], and after 
storing the same solution for 3 days at 30^, the solution was coated on the supports and dried Id obtain nthographte 
printing plate precursors [SI -3]. Details such as the onium salts used, etc., were shown in above Table 3 together. 

20 

[NK-427] 



30 




35 

[0168] Each of the lithographic printing plate precursors [S1 -1 ] and [SI -3] was exposed and developed as in Exam- 
ples 7 and 8 to obtain Irthographk: printing plates [SI -1] and [SI -3]. Furthennone, printing was carried out using each 
of the Irthographk: printing plate [S1 -1] and [S1-3] as in Examples 7 and 8. and the states of the formation of stains at 
the non-image portions were visually observed. The results are shown In Table below. 

40 



Table 4 





Lithographic printing 
plate 


Stains formed at non- 
image portions 


Number of prints 


Example 7 


[Rill 


not formed 


42,000 




[RI^J 


not formed 


41,000 


Example 8 


[R2-1] 


not formed 


40,000 




[R2^] 


not formed 


40,000 


C. Example 4 


[S1-1] 


not formed 


19,000 




[S1^] 


formed 


6l000 


C. Example: Comparative Example 



[0169] As Is dear from Table 4, in each of the lithographfc printing plates [R1 -1 J, [R2-1 ] and [R1 -3], [R2-3] obtained 
in the examples of the invention, no stain was fonned at the non-image portions and a large number of prints were 
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obtained. 

[0170] On the other hand, in the comparative examples using Infrared absorbents outside the scope of the Inven- 
tion, in the Irthographic printing plates [SI -1] obtained by coating and drying the coating liquid for recording layer Imme- 
diately after preparation of the liquid, stains were not observed, but In the lithographic printing plates [SI -3] obtained by 
5 coating and drying the same liquid after storing for 3 days at 30^, stains were formed at the non-image portions Also, 
in the Hthogfaphic printing plates [S1-1], the number of the prints was less as compared with Example 7 obtained under 
the same condition except tfmt the infrared absort)ent used was different, and further in the lithographic printing plates 
[S1-3] using the coating liquid after storing, the number of the prints was greatly reduced. 

[0171 1 According to the present invention, by recording using a solid laser or a semiconductor laser emitting infra- 
10 red rays, direct recording from digital data from a computer, etc., is possible and when the invention is used as a litho< 
graphic printing plate, a negative-type image recording material obtaining many good prints without carrying out heat 
treatment at the inr^ge formation can be provided. Furthermore, a negative-type image recording material, wherein the 
coating liquid for the recording layer is excellent in the storage stability and can be stored for a long period of time, can 
be provided. 

15 

Examples 9 to 12 
[Preparation of support] 
20 [0172] The supports were prepared by the same ways as in Examples 1 to 6. 
[Subbing] 

[0173] Sut>bing was carried out as in Examples 1 to 6. 

25 

[Photosensitive layer] 

[0174] Then, solution [P] described below was prepared, the solution was coated on each of the above-described 
suk)bed aluminum plates using a wire bar and dried by a warm blast type drying apparatus at 1 15°C for 45 seconds to 
30 obtain negalive-type nthographic printing plate precursors [P-1] to [P-4]. The coated amount after drying was in the 
range of from 1.2 to 1.3 g^. The amounts of the infrared absortsent and the kinds of onium salts used in the case are 
shown in Table 5 below. 

(Solution [P]> 
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[0175] 



Infrared absortient [IR-6] [the amounts shown in Tab 


les 5 and 7] 




Onium salt (compound shown in Tak>les 1 and 3) 




0.30 g 


Dipentaerythritol hexaacrylate 




1.00 g 


Copolymer of allyl methacrylate and methacrylic acid at 80 : 20 by mol (weight average molecular weight 


1.00 g 


120,000) 






Naphthalenesulfbnate of Victoria Pure Blue 




0.04 g 


Ruorine-base surfece active agent (Megaliax F-176, 


manufactured by DAINIPPON INK & CHEMICALS, 


0.01 g 


INC.) 




Meth)^ ethyl ketone 




9.0 g 


Methanol 




10.0 g 


1 -Methoxy-2-propanol 




8.0 g 
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Tables 





Lithographic printing 
plate precursor 


Amount of infrared 
absorbent 


Onium salt 


Absorbance 


Examples 


[P-11 


0.08 g 


[Oi-q 


0.97 


Example 10 


[P-2] 


0.15 g 


[OI-6] 


1.12 


Example 1 1 


[P-3] 


0.08 g 


[ON-2] 


0.97 


Example 12 


[P-4] 


0.08 g 


[ON-5] and [OS1] each 0.15 g 


0.97 



[Measurement of at>sori3ance] 

[0176] The absort>ance of each of the negative-type lithographic printing plate precursors [P-1] to [P-4] obtained 
was measured by Hitachi Self-Recording Spectrophotometer. U-3000 manufactured by Hitachi, Ud. The measurement 
was carried out by a reflection method using an integrating sphere and a support without b&ng coated with a subbing 
layer and a photosensitive layer was used as a reference. The maximum absorption in the wavelengths of from 760 nm 
to 1200 nm was about 81 0 nm, the absort^ances in these wavelengths are shown in Table 5. They were in the range of 
0.5 to 1.2. 

[Light exposure] 

[0177] The exposure was carried out as in Examples 1 to 6. 
[[development treatment] 

[0178] The treatment was canled out as In Examples 2 to 8. 
[Printing] 

[0179] Then, each of the lithographic printing plates [P-1 ] to [P-4] is used for printing using a printing machine. Lith- 
lon manufactured by Kbmori Corporation. In this case, the number of the prints which could be printed with a sufficient 
ink density was visually evaluated. The results are shown in Table 6. 



Table 6 





Lithographic printing 
plate 


Number of prints 


Example 9 


P-l] 


48.000 


Example 10 


[P-q 


45.000 


Example 11 


[P-3] 


46.000 


Example 12 


\P-4l 


44.000 



[0180] As dear from Table 6. it can be seen that the lithographic printing plates obtained tiy the examples of the 
invention can print a large nurntoer of prints and are excellent in the printing durability. 

Comparative Examples 9 to 12 

[0181] By following the same procedures as Examples 9 to 12 except the addition amount of the infrared absorfc>ent 
[IR-6] was changed as described in Table 7 in the solution [P] used in Examples 9 to 12. the lithographic printing plate 
precursors [P-5] to [P-9] were obtained. The coated amount of the photosensitive layer after drying was in the range of 
from 1 .2 to 1 .3 g^m^. The amount of the infrared at)sort)ent and the kinds of the onium salts used in the cases are shown 
in Table 7. Also, the absorbance of each photosensitive layer was measured as in Examples 9 to 12, The results are 
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shown in Table 7 and were outside of the range of 0.5 to 1 .2 of the invention. 



Table? 





Lithographic printing 
plate precursor 


Amount of infrared 
absorbent 


Onium salt 


Absort)ance 


C. Example 9 


[P^] 


0.30 g 


[OI-6] 


1.25 


C. Example 10 


[P-6] 


0.02 g 


[OI-6] 


0.30 


C. Example 1 1 


[P-7] 


0.30 g 


[ON-2] 


1.25 


C. Example 12 


[P-8] 


0.30 g 


[ON-5] and [OS- 1] each 
0.15 g 


1.25 



C. Example: Comparative Example 

[0182] Each of the Rthographic printing plate precursors [P-51 to [P-B] obtained was exposed and developed as in 
Examples 9 to 12 to obtain lithographic printing plates [P-5] to [P-8]. Furthermore, printing was carried out as in Exam- 
ples 9 to 12, the number of the prints printed with a sufficient inic density was visually evaluated. TTie results are shown 
in Talale 8 below. 



Tables 





Lithographic printing 
plate 


Numtier of prints 


C. Example 9 


[P-5] 


25,000 


C. Example 10 


[P-6] 


14.000 


C. Example 11 


[P-7] 


22.000 


C. Example 12 


[P-8] 


18,000 


C. Example: Comparative Example 



[0183] As is dear from Table 8, it can be seen that in the lithographic printing plates of the comparative examples, 
wherein the at)sort)ance of the photosensitive layer becomes outside the range of the invention by controlling the addi- 
tion antount of the Infrared absorbent, in the cases that the absort>ance was too high and too low, the number of the 
prints was reduced as compared with the lithographic printing plates of the examples of the invention using the same 
onium salt 

Claims 

1. A negative4ype image recording material for recording images thereon, by irradiation with infrared fight, the image 
recording material comprising: (a) an infrared ab6ort)ent; (b) an onium salt; (c) a radical polymerizing compound; 
and (d) a txnder polymer. 

2- The negative-type image recording material according to daim 1 , wherein the infrared atisortsent includes at least 
one cyanine dye having a partial structure represented by a formula (I) as follows: 
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5 




formula (I) 



10 

wherein represents a halogen atom or - L\ wherein X^ represents an oxygen atom or a suifur atom and 
represents a hydrocarbon group having from 1 to 12 cartjon atoms; and and each independently represents 
a hydrocarbon group having from 1 to 12 carbon atoms, and and may bind together to form a ring structure. 

15 3. The negative-type image recording material according to claim 2, wherein in the formula (I), represents a halo- 
gen atom. 

4. The negathfe-type image recording nnaterial accorcfing to dalm 2, wherein in the formula (I), X^ represents X^-L^ 
and X^ represents an oxygen atom. 

20 

5. The negative-type image recording material according to claim 2, wherein In the fonmula (I), X^ represents X^-L^ 
and X^ represents a sulfur atom. 

6. The negative-type image recording material according to claim 1, wherein the infrared absort)ent (A) includes at 
25 least one type of cyanine dyes represented by a formula (11) as follows: 
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formula (XX) 



wherein X^ represents a halogen atom or X^ - l\ wherein X^ represents an oxygen atom or a sulfur Ettom and 
represents a hydrocartwn group having from 1 to 12 carbon atoms; and and each independently represents 
a hydrocartKm group having from 1 to 12 caribon atoms, and and R^ may bind together to form a ring structure; 

40 Ar^ and Ar^, which may be the same or different; each represents an aronnatic hydrocarbon group which may have 
a substituent; and Y^, which may be the same or diffierent, each represents a sulfur atom or a dialkytmethylene 
group having no more than 12 caritx>n atoms; R^ and R*, which may be the same or drffererrt, each represents a 
hydrocartx)n group having no more than 20 carbon atoms, which may have a substituertt; R^, R®, R^, and R®, which 
may be the same or deferent, each represents a hydrogen atom or a hydrDcartx>n group having no more than 12 

45 cart>on atoms; and represents a counteranion; and if any one of R^ to R® is substituted by a sulfb group; formula 
(II) is devoid of Z\ 

7. The negative-type im^e recording nr»terial according to claim 6, wherein in the formula (II), Ar^ and Ar^, which 
may be the same or different, each represents a benzene ring or a naphthalene ring. 

so 

a. The negative-type im^ recording material according to daim 6, wherein in the formula (II), Ar^ and Ar^, which 
nrwy be the same or different, each represents a benzene ring or a naphthalene ring, which has a substituent 

9- The negative-type vnage recording material according to daim 6, wherein in the fonnula (II), and Y^ each rep- 
55 resents a sulfur atom. 

10. The negative-type frnage recording material according to daim 6, wherein in the fbmnula (11), Y^ and Y^, which m^ 
be the same or dWierent, each represents a dialkytmethylene group having no more than 1 2 cartx>n atoms. 
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11. The negative-type Image recording material according to claim 6, wherein in the formula (II), represents a halo- 
gen ton. a perchlorate ion, a tetraftuoroborate ion, a hexafluorophosphate ion, or a sulfonate ion. 

12. The negafive-type Image recording material according to claim 1 1 . wherein in the fbnmula (II), represents a per- 
5 chlorate ion, a hexafluorophosphate ion, or an aryisulfonate ion. 

13. A negadve-type lithographic printing plate precursor, comprising a support having fonned thereon a photosensitive 
layer containing (a) an infrared absort}ent, (b) an onium sa\t, (c) a radical polymerizing compound, and (d) a binder 
polymer, wherein absorbance of the photosensitive layer at a wavelength of maximum absorption in a range of 

10 wavelerrgths of from 760 nm to 1200 nm is in a range of from 0.5 to 1 .2 according to by a reflection measurement 
technique. 

14. The negative-type lithographic printing plate precursor according to claim 13, wherein the infrared absort}ent is a 
dye or a pigment having a wavelength of maximum absorption in the range of wavelengths of from 760 nm to 1 200 

IS nm. 

15. The negative-type lithographic printing plate precursor according to daim 13, wherein the infrared absort)ent is a 
dye selected from the group consisting of azo dyes, metEil complex salt azo dyes, pyrazolone azo dyes, naphtho- 
quinone dyes, anthraquinone dyes, phthalocyanine dyes, carbonium dyes, quinoimlne dyes, methine dyes, 

20 squarylium dyes, pyrylium salts, and dyes of metal thiolate complexes. 

16. The negative-type lithographic printing plate precursor according to claim 13, wherein the infrared absortient is a 
cyanine dye. 

25 17. The negative-type lithographic printing plate precursor according to daim 16, wherein the infrared absorbent 
indudes at least one cyanine dye represented by following fbnnula (II) as follows: 
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foz-mula (II) 



wherein represents a halogen atom or - L^, wherein represents an oxygen atom or a sulfur atom and U 
represents a hydrocart»n group having from 1 to 12 caribon atoms; and and each independentiy represents 

40 a hydrocart>on group having from 1 to 12 cart>on atoms, and and R^ may bind together to form a ring structure; 
Ar^ and Ar^, which may be the same or different each represents an aromatic hydrocartxm group which may have 
a substituent; and Y^, which may be the same or different, each represents a sulfur atom or a dialkylmethylene 
group having no more than 12 cartx>n atoms; and R*, which may be the same or different eadi represents a 
hydrocartmn gmup having no more than 20 carbon atoms, which may have a substituent; R^, R®, R^, and R®, which 

45 may be the same or diffierent, each represents a hydrogen atom or a hydrocarbon ^oup having no rTK>re than 12 
cartoon atoms; and represents a counter anion; and if when any one of R^ to R^ is sut)stituted by a suifo group, 
lormuta II Is devoid of Z^ 

18. The negative-type lithographic printing plate precursor according to daim 17, wherein in the formula (II), Ar^ and 
so Ar^, which may be the same or different, each represents a benzene ring or a naphthalene ring, which has a sub- 
stituent 

19. The negative-type lithographc printing plate precursor according to daim 1 7, wherein in the formula (II), and Y^ 
each represents a sulfur atom. 

55 

20. The negative-type nthographic printing plate precursor according to claim 1 7, wherein in the formula (II), Y^ and Y^, 
which may be the same or different, each represents a dialicylmethylene group having no more than 12 cartx)n 
atoms. 
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